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PEEFACE 


In this book an attempt has been made to study the 
Vedic rites of the Agni-cayana (oi “ the construction of the 
Fiie-altar ”) from a point of view, puiely secular, quite 
difieient from that of uni avelhng their deep mysticism and 
highly speculative philosophy The whole purpose has been 
to get as mucii insight as possible into the knowledge and 
achievements of the Hindus in the science of mathematics, 
more paiticulaily in its branch of geometiy The Agm- 
cayana reveals an important aspect of the Hindu genius 
of which the student of the Vedic culture is apt to lose 
sight Most scholars, when they think of the genius of 
the Vedic Hindu, are naturally more attracted by his noble 
religion, sublime philosophy, enormous extent and most 
varied character of his rich literature, and charming devo- 
tional poetry But the Vedic Hindu, m his great quest of 
the Para-vidya (“ Supreme knowledge "), Satyasya 
Satyam (“ Truth of truths,” ” Absolute Truth ”), made 
progress in the Aj)ai a-vidya (” inferior knowledge,” ” rela- 
tive truths”), including the various arts and sciences, to 
a considerable extent, and with a completeness which is 
unparalleled in antiquity Of these the special concern of 
this volume is with the Vedic science of geometry, techni- 
cally called by the name 6ulba 

The writer is fully conscious of his limitations to per- 
form in the proper way the arduous task that he has 
undertaken Truly he feels, to speak after the immortal 
poet Kalidasa, 
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How great is the «.citDct which revealed itself in the 
yut6a and how meagre js OTj mtclkctl I have aspired 
to cross the unconqucrablt ocean m a mere raft More 
over tho work had had to bo done hurriedly withm a short 
tim at his disposal ju t on the. eve of his retirement from 
active life m the "University m 1030 amidst other 
pr paratory arrangements ccm&equenl thcrLlo Bo it could 
not be made as comprthcnsjvt and thorough as it should 
have been It is neverthtUBS the author s confident hope 
that thi imperfect sketch will create a lively interest m 
the early Hindu geometry amongst the historians of 
mathematical seienccs 

It la 1 pleaaure to espr ss indebtedness to my teacher 
Professor Ganesh Prasad for hrs interest and tneoura^jO 
ment for tho work In deference to his wish I deliver 
ed by speonl invitation of the authorities a course of 
BIS lectures on the &< lencc of the ;Suf6a jq the University 
of Calcutta during December I tender grateful 

thanks to Mr Atul Chandra Ghatah Superintendent and 
the taff of the C-iIcutla Uoiver ifcj Pr ss for kindly expo 
ditm^ the book throu b the Press m order to help mo to 
go back to my retirement earlier Above all I remember 
With pleasure the name of my younger brother Dr Bmode 
Behan Datta M A Ph D for his help and association 
iQ every w ty in this book 

BjBBCTiBflU'JAN DariA 
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CHAPTER I 


SULBAS 

The Sulbas, or is they are more commonly known at 
present amongst oriental seholais, the Sulha-sutras, aie 
manuals for the constiuction of altars which are necessaiy 
m connexion with the sacrifices of the Vedic Hindus 
They are sections of the Kalpa-sidras, more paiticularly^ 
of the Srauta-sutras, which foim one of the six Vedangas 
(or “ The Members of the Veda ”) and deal specially with 
rituals or ceremonials Each Si auta-sfitra seems to have 
its own Sulba section So there were, very likely, several 
such works in ancient times ^ At present we know, how- 
ever, of only seven Sulha-sutias, those belonging to the 
Srauta-sutra of Baudhayana, Apastamba, Katyayana, 

1 The Kalpa-sutras are broadly divided into two classes, the Grhya- 
siitras (or “ The rules for ceremonies relating to family or domestic 
affairs” such as marriage, birth, etc ) and the Srauta sutras (“ The rules 
for ceremonies ordained by the Veda” such as the preservation of sacred 
fires, performance of the sacrifices, etc ) The Sulba sutras belong to 
this latter class 

2 We have it on the authority of Patanjali (150 B C ), the Great Com- 
mentator of Panini’s Grammar, that there were as many as 1,131 or 
1,137 different schools of the Veda 

Or “ There were 21 different schools of the Hg veda, 101 schools of 
the Yajur-veda , 1,000 of the Sdma veda , and 9 or 15 of the Atharva- 
veda ” Each school of the Veda had its own Srauta sutra and hence 
probably its own Sulba Thus it seems that there were numerous 
manuals of geometry in ancient India But most of them are now lost 
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BAirDHAYANV SUIBA 


Munava Maitruyana 'Vnruhit an5 Vadhula ^ The o 
manuals are also found separately 

As related to the different Vedas the Sulba suiras 
of Baudhayana Apaslamba Manava Mailruyana and 
Varafaa belong to the hrana Yajur veda and the hafj/u 
1 /ana iSitlho sutm to the Sul la Yajut veda 

It was perhaps primarily in connetion with the con 
atruu-tion of the sacnficial altars of proper size and shape 
that the problems of geometry and also of anihmotsc and 
algebra presented tbemselt'cs and were studied in ancient 
India ]uat as the study of astronomy is known to have 
begun and develop d out of the necessity for 5sing the 
proper time for the sacrifice * At any rate from the 
iSulba suiraa we got a glimpse of tbe knowledge of geo 
metry that the \edie Hindus had ® Incidentally they 
furnish us with a £<»w other subj cts of much mathemati 
cal interest 

Of all tbe extant Sulbas that of the Baudhayana is the 
hiegcBt and iB sUo perhaps tbe oldest It is divided into 
three chapters The first chapter contams 116 suiras 
( aphonsma ) of which the opening two are merely 
introductory eutraa 3 21 define the vanoua measures 
ordinarily employed in tbe Sulbas suiras 22 62 give 
the more inaportant of tbe geometrical propositions 
net-essary for the construction of the Baorificial altars 
and autras 63 116 deal bnefly with the relative positions 


' I th comments y f E n od m on th Ap tt mb S Iba 
( i 11) r fi d rsf enc to tw tbe w L lUai i S lb nd 
H ony fc i i Ita wb h e n t 1 bl n w Th r Is a q t 
t n fr m the 1 tie wo 1 (ApSl 1(IJ 

2 B bbat bh ab n Datt Hie 8 p» and D pment t th H nd 
C t Ind tj t Quo t V I 6 pp 479 51 

^ Th r s n to be) er tb t doby d witb tb p ^ tj I g o- 
metry th ^ujbo# tb \ Jj fi< 1 pne t h d Jso n e i u, geo- 

metiy s tb r ec t p op ty 
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and spatial magnitudes of the various vcdis (or “ altais ”) 
The second chapter consists of 80 sTdra’i of which the 
major portion, sfdra^f 1-Gl, is devoted to the description of 
the spatial relations in the diCeront constructions of the 
Afpiis (or “the laige Fire-altars made of bricks”) m gene- 
ral, and the remaining portion, srdrnt 02-80, elaborates the 
construction of the two simplest Agnis, vf , the GdThapa- 
iya-edt (or “The House-holder's Firo-altar ”) and Chandan- 
cxii ^ (or “ The Agni made, as it were, of inaidras instead 
of bricks”) The third chapter, m altogethei 323 siliras, 
describes the construction of as many as seventeen different 
kinds of Kdmya Agnis (or “ the altars foi the saciifices 
performed with a view to attain definite objects ”) of 
rather complev nature In case of some, the descrip- 
tion IS quite elaborate and minute in details, but in other 
cases it is less so 

The Sulha-suira of Apastamba is broadly divided into 
si\ paialas (or “ sections ”) Of these the first, third and 
the fifth are each subdivided again into three adhydyas 
(or “ chapters ’ ) and each of the remaining sections into 
four chapters So that altogether the work contains 
twenty-one chapters and 223 sutras The first section of 
the manual, chapters i-iii, gives the important geometiical 
propositions required for the construction of altars 
The second section oi the chapters iv-vii, desciibe the re- 
lative positions of the various vcdis and their spatial mag- 
nitudes Unlike Baudhayana, Apastamba here indicates 

1 In case of the Ghandaiciti, the agnwil (“ tbc Fire alfcar-builder ”) 
draws on tbe ground tbo Agni of Ibe prescribed sbapo, ordinarily of 
tbe primitive shape of the falcon Ho then goes through the whole 
prescribed process of construction imagining all the while as if he is 
placing eveiy brick in its proper place with the appropriate mantras 
The mantras are, indeed, muttered but the bricks are not actually^ laid 
Hence the name Chandasctli, that is, the citi or altar made up of 
chandas or Vedic mantras instead of bncks or loose mud pieces 
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riTiAlANA 8ULBA 


briefly also the mothocla of thejr construction They 
are of course the particular applications of tho general 
geometrical theorems taught in the oarlier section The 
remaining sections of the Apagtamba Sulhn sulra com 
pnsiD" the chapters vm mi tleal with the construction of 
the J\amija Agms It le notovrorthy that almost the 
same set of geometrical propoaitions aro taught by both 
Bauflhayana and Apaatombh But the latter has treated 
of a smaller number of varieties of the hamyat than 
the former For instance Apastamba teaches only ono 
kind of ratha cakra ctU (or the wheel shaped altar ) 
whereas Baudhayana gives two 

The sutra of Kittyayana also kiioi^Ti Q® Katya 

yana Sulba parviiata ot Katijjo Sulba paniista w divided 
into two parts The first part is composed m the style of 
the sufras or aphorisms oa those noted above while the 
second part is composed m verses The earlier port is 
again subdivided into seven kandtfas (or short see 
tions ) containing altogether 90 guiras Jt teaches the 
geometcioal propositione the different measures employed 
in the work and the relative positions end spatial relations 
for the different constructions of the Agnis This manual 
does not treat of the construction of the Kamya Agntg 
It is because that subject has been treated in a 
different chapter of the Aof jayana -Sroufa sutra * The 
second part compribes nearly about 40 or 43 verses It 
gives mainly a description of the measuring tape (rajju) 

^ RS Ch p X 1 

* Th r a b t f un U ntj b tu tb tot I numb t f t r e th 
P { I th haty y i fba Tb m n c pt f t that 

p efv d ntb lobr ryof tboloJ a Office L nd n (No E 3r3) has 
48 e wh e tb m unsc pt a poa e t the Sh nd tL 
In 1 1 t« Pooa (No 74 f A 1881 6 ) how only 40 Th J tt r 

MS also I I the comm tyfllhdh otlit manual nd K 
0 nta 43 ver 
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the gnomon, the attributes of an expert altar-buildei and 
also a few general rules for his conduct Some of the 
processes of construction described in the earlier part 
together with a few other new matters, though of 
comparatively minor importance, also appear there I think 
the title Kahjayana Sulba-pariSista or (“The Appendix 
to the Salba of Katyayana “1 was originally designed for 
this part and should be kept reserved to it, even now 
For it IS really a sort of an appendix to the earlier 
paH, the Kdtydyana 3ulba proper The commentator 
Hama is also of the same opinion as we are And 
the same differentiation is found to have been scrupu- 
lously maintained by Tajuika Deva, the commentator of 
the Kdtydyana auta-sfdi a ICatyayana observes that 

the second part, especially the recapitulations m it, was 
meant to help those whose intellects are too poor to be 
able to fully grasp the inner meanings of the compositions 
m the sutra style Compared with the works of Baudha- 
yana and Apastamba, the Bulba of Katj ay ana presents 
some mteresting features as it exhibits the whole body of 
geometrical knowledge required for the Vedic altar-builder 
in a more systematic form 

The Bulba suit a of Manu is a small treatise composed 
in both prose and verse It is divided into seven lhandas 
(or “ parts,” “ sections ”) In the first section is given a 
description of the measuring tape, the gnomon, measures, 
four methods of determining the cardinal directions and 
also a method of constructing a square on a given straight 
line It may be noted that we do not find in the 
Apastamba and Baudhayana Bulba-siitias any method of 
determimng the cardinal directions, though it is essentially 
necessary for the proper construction of the sacrificial 
altars to have an accurate knowledge about them They 
proceed on the assumption that the cardmal directions are 
already known Katyayana teaches three methods for the 
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state of Hindu geometry before the rise and advent of the 
Jama Sect (500-300 B C ) ^ The Siilha-sfdras of Manava, 
Varaha, Maitruyana and Vadhulo add practically very 
little to oui stock of information m this lespect So they 
may be considered to be of minoi impoitance from our 
point of view 

In the title ^jilha-sfdra, the word sfdra means on 
“aphoiism,” " a short rule” It simply describes the 
style of the composition of the works and has practically 
no leferenco to their subject-matter The science itself 
IS really called the ^idba And that is, in fact, the oiiginal 
title of the manuals It is by this title that the Bulha- 
sulra of Apastamba has been mentioned in his Brauta- 
sidia ~ The commentators are oftentimes found to speak 
of the Sulba of Baudhuyana, the Stdba of Apastamba, etc 
This will be furthei confirmed by the commonly known title 
of the second part of the work attributed to Katyayana, 
namely the Bidba-parUtda (or ‘‘The Appendix to the Sulba”) 
and also by the title t^idbl-hnyd (or “ The Practice of the 
iSulba ”) given to that appendix in itself Thus it is 
proved conclusively that the tiue name of the subject is 
iSulba As the Stdba deals with the science of geometry 
and its application as known amongst the eaily Hindus, 
we conclude that the earliest Hindu name for geometry 
was 3idba Geometry was then sometimes also called 
Ba]]u, as is evident from the opening sutra of the Sxdba 
of Katyayana, ‘ ‘ I shall speak of the ‘ Collection of (rules 
regarding) the Bajpi ’ ” There are many other reliable 
pieces of evidence leading strongly to the same conclusion ® 

1 For an insight into Hindu geometry after the advent of the 
Jamas the reader is referred to the author’s article, “ Geometry in the 
Jama Cosmography,” m Quellen und Studten zur Geschichte der 
Matliematih, Abteilnog B, Bd 1, 1930, pp 245-254 

3 Ap£r, svii 26 2 

3 Bibhutibhushan Datta, “ Origin and History of the Bhndu Names 
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la Sanskrik tho words iulha ontl rajju hafs tho jdcntj 
cal significance which js orfmanly a rope a cord 
Tbo wor 1 4alba or iuloa is denred from the root iuJb o 
^ultj meaning to measure and beoco its etymological 
significance is measuring or act of measurement 
From that it came to denote a thing measured and 
conseq^uently a line (or surface) as well as an instru 
ment of measuremeot or the unit of measure Thus 
the terms rful6o or tojju have four meanings (1) men 
suration— the act and process of measuring (2) line (or 
surface)— the result obtained by measuring (3) a 
measure — the instrument of measuring and (4) geometry 
— the art of measurm" In the ancient literaturo of tho 
Hindus WQ indeed find mention of three kinds of naeaeure 
—linear superficial as well as Tolummal— baving the 
same epithet rj//u lo the Bulbas the measuring tape is 
called ra//u And we further find there the use of the 
word in ih sense of a line also For instance we 
hare the term alsncyc rc//uar diagonal line Katya 
yens observes * (The terms) I aram ( producer ) 
laiJcarani { that producer ) tiryonwioni ( transverse 
measurer ) parSoam nt ( side measurer ) and ahsnaija 
( diagonal ) rojju^ are ( lines ) 

In the Manava 6ulba^ and fl/aifrajaniya Sulha * the 
ciencc of geometry IS called the i^ulba tupiana (or the 
Science of the bulha ) ® One who was well versed m that 

for Geometiy Qu Ue nd Slui n t G 1 d Z1 U Able ) B Bd 
1 1030 Ip 113 9 
1 IfSl 1 7 

> Tb t if it a t I: etc 

» VSSl 1 
« U 51 ch 

s Th term d Jso tbe t rm Ib duad d Iba-p ppcc! k 
for a ejpe t n the 5 16 will fa th ppo t or <-oa I loa a e 
g rd the earl £ B 4 u fo e^o'^ I y 
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‘;oionce .^n'. cnilot] in ancient Indm a^ samlhydjfin (or 
“ tho ONport in Number-* ”). jKiriinfn.'ijua {“ tho export 
m measuring ”j, foiuo Fdira-iuTaftchala (“ uniform-ropc 
'^Irotehor ’ ). tul (*' th" expert in the Sulha ”) nncl 

f^ulha-p^nprrchnJ a (" the inquirer into tho Sulba ”) ' Of 
these, one term, ti" . Favia-FufTti-iuror, chain, perhaps 
deser\ 0*5 more particular notice For wo find nn almost 
identical form, hnrpcdminpiac (•* rope stretfhor "), appear- 
ing m tho i?Titincs of tho Greek DcmocritoR: (c 1 10 B C ) 
It seems to he an instanco of Hindu influenco on Greek 
geomefr} For the idea in that Greek terni la neither of 
the GrfcVs nor of their acknowledged teachers in the 
science of geometry, the Eg>ptians, but it is charactens- 
ticallj of Hindu origin In tho Pali literaUiro, wo find the 
terms Tn]]uln and raj^u-Qrahala (“ rope-holder ”) for tho 
king’s land surveyor - Tho first of those terms appears 
copiouslj , in its \nnous case endings, in tho inscriptions 
of tho Emperor Afiokn (2‘30 B C 1 In tho comparatively 
later .“bitpa hUsfrat, the survc 3 or is spoken of ns srilra-grCihi 
or Ruirn-dhdra (*’ rope-holder ”) and ho is further described 
ns an ciport in alignment {rclhd-pla, ht " ono who 
knows the lino ”) 


» hSi, p 2 

- Julala, edited by Fausboll, II, p 3G7 
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CHAPTBR II 


ComtESTAtOSS 

Tliete ate new available ecvecel comtuontanea on the 
^ul5(is The more important manuals ore foun^ to bare 
been commented upon by more thon one writer Thus 
we have two commentftneB on the ,5ulbii of Baudbayana 
One of them is by UvuraLonutha '^ajv’a and is named 
iSu?6a dipjia ( The Light of the 5uI6o ) The other 
called iSulba tnirnantsa ( The inTOsiigation into the 
iSuZfca } 13 by Venkate^vara Diksita On the Jpastamba 
bulha there are as many as four well known oommen 
tariea (1) Sulba vyakkya ( The Explanation of the 
Sulba ) by Eapardisvami (2) bulha pradipil a ( The 
Ligb of the Sulba ) by Katavmdasvami (8) Sulba 
yradipa ( The Light of the Sulba ) by Sundararaja ond 
(41 Spastambiya Sulba bhosya ( The commentary on 
the Sulba of Apastamba ) by Oopsla eon of O&rgya 
Nrsunha Somasuta Suodarara^a $ work is also called 
Sundara rapya ( The work of Bundararaja ) after the 
name of the author as la usual in Sanskrit I hare coma 
across two commentaries on the Katyoyono Sulba 
namely iSalSa suira vfiit ( The Explanation of th 
bulba sutra ) of Sams or Ramacandra son of Suryadasa 
and S«I6a sufra vivarana ( The Exposition of the Sulba 
eutra ) by Mahidhara 

The dates of roost of the commentators of the Sulbaa 
more particularly of the notable ones hare not aa yet been 
a c ttained even approximatdy l5or is it easy to do so 
The periods to which some of thim can be assigned from 
the reference by them to anterior writers and from the 
teferance to them by wnters posterior lie withm such 
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widely varying limits as to be of no tangible value We 
shall begin here with the notice of those commentators 
whose times are known either definitely oi very nearly so 
We find from the colophon that Mahidhara completed his 
commentary on the Kdtyayana Sulha in the Samvat year 
1646 ( = 1589 A D ), at Benares It is also stated there 
that that commentary is based on the Bulba-sutra-vrtti of 
Eama Mahidhaia wrote as many as seventeen works on 
various subjects His Mantramahodadhi was completed m 
1589 A D and Visnubhakti-Kalpalata-pralcdsa m 1597 
The commentatoi Rama was an inhabitant of Naimisa 
(near modern Lucknow) He seems to have been the 
author of several works such as Karma-dipiha, KunddUrtt 
(with commentary), ^ulba-vdrttika, Sdnkhydyana Grhya- 
paddhati, Samara-sdra and its commentary, Samara-sdra. 
samgraha and the commentaiies on the Kdtydyana Sulba 
and Bdradd-itlaka Tantra The date of composition of the 
Ilunddkrit is given as 1506 Vikrama Samvat (1449 AD) 
In his commentary on the Kdtydyana Bulba, Rama has 
quoted copiously from his Bulba-vdrttika (“The Critical 
Annotation of the Bulba ”) and also from his commentary 
on the Bdradd-tilaka There is also a quotation from the 
Tnsatikd of Sridhara (c 750 A D ) ^ In this work we 
notice some new contributions from him To construct 
a right-angled triangle having a given leg (a), Rama 
suggests the employment of a new rational rectangle {a, 
8a/15, 17a/15)in addition to those taught in the Bulbas ^ 
But the most notable contribution of him is a correction 
to the well-known Bulba value of V2, vis , 


V2 — l + -g-h 


1 

34 


1 

3 4 34 


( 1 ) 


1 K^l, 1 30 (cotrt. ) The quoted passage is the Rule 47 of the 
Tnsaltkd of Sridhara, but there is no mention of any name 

2 kBi, 1 16 (com ) 



siVApis^ 


Bama sliovrs that a more accorota (suKsmalara) value 
will Le ^iven by ' 


s/2=l + ~ + 


-1 i_+ L_ 

SJiJl 3 4 o4 33 8 134 3! 


(2) 


Turned into di-cimal fraction the expression (1) gives 
v'2=l 41421568G3 and (2) yields ^ 2=1 414218.302 
Acconlrag to modem calculation VS**! 41421850 So 
that Botna s value for 4/2 is correot up to seven places of 
decimals whereas the iSulba value is up to five places 
It should perhaps be noted that for certain inconsis 
tenc^ with the Srauta autra of Kotyoyona Ilnma suspects 
thit the attributed to Kutyayona might be written by 
acli0erent person -But the mconsistency is so minor that 
we cannot subscribe to the opinion of Bumo m this 
matter It can be reasonably explained m other ways 
Sivadasa son ot Barada a resident ol the mty of 
Benares wrote a commeatary on the MSnaia Sulba His 
younger brother dadkarabhatta is the commentator of 
Maitrayaniys Sulba Both tbe brothers quote from Bama 
B 3 apeya who is no other than the commentator of 
the Kaiyayana bulbs fiivadosa has quoted tbe second 
Bhaskara s (1150 AD) Bulo of Three and also from 
his Lilatatl by name He must have been posterior to 
the celebrated Sayana (1320 1380 AD) whom be quotes 
divadass observes 

The study of the $ulba shoulil be be^un after having 
finished the study of the science of mathematics other 
wi e there cannot be a thorough knowledge of the 3ulba 


1 16 i u 13 (com ) Tfaa rtoal fthsisattdtoba been 
g III the h wben th d tb pre ed ng matter h e 

been taV o 

* C mp oiSl u 8 (com) 
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Of the known commentaiies of the Apastamba Bulba 
the earliest one is, I have good reasons to believe, that of 
KapardisvamI This wiiter is known to have commented 
also on Apastamba-Brauta-sfdra, Apastamba-sutra- 
panbMsa, Darsapaimiamasa siitra, Bharadv&'ja Grhya- 

etc He IS quoted by Sulapani, Hemadri, Nilakantha 
and others Now Sulapam lived near about 1150 A D 
He was the teacher of the famous Sadguru^isya (1143- 
1193 AD), the author of the Vcdarthadlpilca Hemadii 
was the minister of King Mahadeva (1260-71) of Devagin 
and of his nephew and suceessoi Kamachandra (1271- 
1309) So Kapardisvami lived before the twelfth century 
of the Christian era He has geneialised a method taught 
in the Bulbas for finding the lational right-angled triangles 
having a given leg He says 

‘ ‘ The added portion is divided into as many parts as 
the number obtained by dividing the (given) leg with 
the added poition by half the added portion , (put) the 
niiafichana mark bj diminishing the added portion by one 
part " 

Let a be the given leg and suppose it to be increased by 
adding a portion a/m, where m is any rational integei 
Dividing the increased length by half the increment, we get 

( = 2(771 + 1 ) 

\ m J 2m 

So that the added portion a/m shall have to be divided 
into 2(m -f 1) parts Then the niranohana mark is to be 
made at a distance 


a a a/ 1 -t\ a a 

2[m + l) ~~ — - — 

m m 7n 2m\m + l) 

So that 


(2m -H) a 
2m(m-^^) 


a^-t- 


( 


2771 + 1 _/" 2m^-f2m-H ^ 

2m^-{-2m / \ 2771^ + 2m J ^ 
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This method is equally available even when m is 
o rational fraction that is when the given leg is increased 
also by a multiple of it instead of by only a sub multiple 
of it But this further generalisation seems to have cscap 
cd the notice of Kopardisvami At any rate bis statement 
does not expressly show that he meant both the cases by 
bis generalisation Karavindasvumi is however very 
explicit to leave no doubt m our mind m this respect 
He 6 lys ^ 

In case of all additions as many times the added 
portion as the sum of the given side and the added portion 
13 into twice so many parts the added portion is divided 
make the mark there (t e in the added portion at a dis- 
tance) less by one such part For instance in case of 
adding to the given side its half (consider) that half as 
one part the given side contains two such parts So the 
given side with its increment contains three parts like the 
in rement Dividing the added portion into twice as many 
pacts that mack will be (at a distance) less by one sixth 
the added paction So in case of increasing the given 
side by itself the incremeut is one part the given side 
has one part like (t So the given side with its increment 
has two ports On dividin'' the increment into twice as 
many parts it will be divided into four parts then the 
mark will be (at a distance) leas by the fourth part 
Similarly lo case of addio^ tbe third part the added por 
tion IS one part the given side contains three such parts 
On dividing tbe added portion into twice as many parts 
tbe mark will be (at a distance) less by its one eighth 
part In tbe same way tu case of adding the fourth and 
other parts the sum of the given side and its increment 
should be divided into paits in the same way and the 
mark should be made (at a distance) less by one such 


‘ ApSl ale a) 
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pirt Nov. , when the mcreraent happens to bo equal to 
the given side, how is then the given side to bo divid- 
ed? How also the mark (should bo made)? How also 
in the case when the increment happens to bo greater 
(than the given side) ? There also the method is exactly 
the same, we saj But the given side with its increment 
should then be reduced to common denominators, the 
added portion should then be divided into tuico the 
number of parts (thus obtained) and the mark should be 
made in it (at a distance) less by one such part For 
instance, in case of adding twice as much, the increment 
IS one part and (in terms of it) the given side is a half 
part Then on adding together the increment and the 
given side after reduction to common denominators, there 
will be three halves On dividing the increment into 
twice that number of parts, there will be six halves in the 
I denominator, so the mark will be (at a distance) less by one 
of these parts In case of adding three times, the incre- 
ment is one part, the given side is the third part (of that), 
there the increment contains three third parts So the 
given side and the increment together contain four third 
parts On dividing the increment into twice as many 
parts there vull be eight third parts in the denominator 
Then the mark will be (at a distance) leas by one of these 
parts In the cases of adding four times, etc , the divisions 
and the marks should bo made m the same way ” 

Let a be the given side, let it be increased by its inth 
part 

\ m J m 
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^ g 2nt+l 

m 2»i(m + l) +im / 

So it follows 


a..?S ^ ±L. Ya^^( 

\2m^+2m / \ 


2mg+2m + l\g 
2m ® + 2m 


:)V 


Or let the given side a be increased n times it 
(a + «fl)— no=’^-i^ 


„-2( 5+1 

\ n / 2n + 2 
n^g ^ / n •<-Sn4»2 \ 

2rt+2 V 2ft+2 j 

„ »*<* -»/ » +2ft N 

” 2»+^ \ 2»+2 / 


The two results can be combined into one 


o2+ 


( 


r*+2r 

2r+2 


)«-( 


r2+2r+2 

2r+2 


2 


where r is any rational number integral or fractional 

Karavindasrami indeed wrote a commentary on the 
whole of the iSraufa sutra of Apaaiamba He is hnown to 
be tbe author of a few other works also His time is still 
very uncertain He is found to have quoted without 
any mention of name certain passages from the 
Arjabhatija (499 A P ) of Aryabhata I (born 476) ' So he 


• ApSl j 6 ( m ) 111 r f le 


totb A t/ bk fy 1 9 
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undoubtedly llouiiphed aftei tlic fifth century of the 
Christian eia Though we are not in a position to fix or 
even suggest any closer upper limit to his time, this 
hmit seems to us to be too eailiei There is, however, one 
passage in his commentary on the Apasiamha i%nlba which 
might lead one to take him as belonging to a veiy early 
age He has refeired to a certain treatise on mathe- 
matics which gives an incoiiect formula for the calculation 
of the area of a segment of a ciicle ’ 

, , , arc ariow 

Area of a segment =-^ x — 

This formula is not found in any known tieatise on 
Hindu mathematics and we further know that from the 
time ofSridhara (c 7o0), the Hindu mathematicians used 
a more approximate formula for the calculation of the 
area of the segment of a circle Does it then follow 
that Karavmdasvami lived m an age before the time of 
the discovery of that formula, that is, before 750 A D ^ 
It may be noted that the other formulaj m connexion with 
the mensuration of the segment of a circle have been 
stated as correctly as we find in the works of Brahma- 
gupta (628) and other early Hindu mathematicians 

We are equally uncertain about the time of Sundara- 
raja This much we are sure that he lived before the 
fourth quarter of the sixteenth century of the Christian 
era For it appears from the post-colophon that the copy 
of the manuscript of his commentary on the Apastamba 
^uJba now in the possession of the State Library of 

^ 5nTT%T ijgnr' 

1 111 5 (com ) 

Bub on a different occasion (ApSl, vii 14 15, com ), he ssys 
This indeed gives accurately the area of the sector of the ciicle 

3 
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Tanjor 0 (No 9160) was rootle m Saravafc 1038 (=1581 
AD) an 1 that m the Gorerament Collection ol the 
Asiatic Society of Bengal m SaraTat lG4o (5=1668 AD) 
Sundararuja is found to hove quoted from Dviirokaontha 
Aajvis commentairy on the Daudhat/ana Sulba a few 
passages dealing with the transformation of a square into 
a rectangle having a given aide the correction to the 
Sulba formula for squaring the circle and ttec tersa 
enlargeinent of an altar and certain other matters 

Dvirakanatha must be poaterior to Aryabhata I (490) 
whom he quotes ^ He proves with the help of illustrative 
examples that the methods taUobt m the Sulbas for the 
squaring of a circle and vice terta do not lead to an 
accurate result as compared with that obtained by the 
method of Aryabhata If 2a be the side of tbe square 
equivalent to the circle of radius r then according to the 
.Sulba 

r=a + -?(V2-l) 


fler— 0296"^ 8 968 

These lead to ir=s3 0883 3 0S85 resp ctively 

Dvarakaaatha Yajva emends them to ^ 

( ' s'''TT>~ 8 29 ti 8 .96a) ( 133“) 

These will work out r=s3 14ll(^ d 15»99I 


1 1 60( Vi) tbeqotedpa 

J I 60 (co»i») 


j are <4 ]/al>ha( y 
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EARLIER COMJIENTATORS 
Dvaiakanafcha Yajva states that 



angnlis = 5 angiilis 27A iilas, 


19 


12 

VS 


anguhs^G anguhs 32 Mas, 


15 

VS 


augiths=8 anguhs 23 Mas 


From these we get 

-4- = 580 , 5784313725 , 5784313729 
A' 3 

According to modern calculation 1/ VS = 5773 

It should be noted that there were also other com- 
mentatois of the 6ulbas anterior to those who are known 
to us now Kapardisvami, the earliest known commenta- 
tor of the Apastamha Sulba has referred to at least 
one such anteiioi commentatoi ^ 


1 “ 




Ap6l, vii 10 (com ) 
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GnowTn akd Devli.opmc t Oi toe 6olca 

It bas already been observed that the soence of geo 
metry originated mlndia m connexion with the construction 
of the altars for the \cdic sflcnficcs Wcoow propose to 
treat this point more folly Wo shnlJ further trace as far 
as possible the growth and development o£ the Hindu 
Geometry from its earliest state down to the one m 
which we find it now m the Sulba Much has been 
done before in this respect by Burk m his masterly 
introduction to his Jition of the Ipastamha Sulba * Much 
more still remains to be done 

The Vedic. s icrificcs are mainly of two classes fv/fyo 
indiapenaabl obligatory ) and /idmyo ( optional 
mtentional ) 1 bo performaate of the sacnSces of the 

former class is obhj^atory upon every Vedic Hindu I 
will be a sin for him if be doe not do them But it 
la not so with the sacrifices of the second kind For they 
are to be performed each with the sole motive of aohiev 
mg a apecisl object Tho^e who do not aim at the attwo 
meot of any such object need not perform any of them 
According to the strict injunctions of the Hindu 
taatra (or Holy benptur a ) each s'lcrifice must be made 
m an altar of prescribed shape and size It is stated that 
even a slight irr golsnty and variation m the form and 
size of the altar will nullify the object of the whole ntuil 
and may even lead to an adverse eSect So the greatest 
cate has to be taken to have the n ht shape and size of 
the altar 

1 Apast mb t Ibtt t 4 1 4 4 tr Uled w tb j t 4 

t on bj Alb rt Bulk ZD 10 IiV 4 I»VI 
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There aie multitudes of the alt.ub Of the Ntiya igni 
“ the altars for the obligatory saciificcs ”), the three 
imary ones aie the Gdrhapafya, lhavanlya and Dalvna 


(or 

1 

Vedic Hindu has to offci sacrifices in them daily 
Hi ... _ . , . " 


Ot 

at 

th' 

(o 

Hi 

eV 


ihci obligator} sacrifices aie seasonal and are performed 
special periods According to the nature of the oblations 
c} arebroadh subdnided into three gioups (1) /s/i Yapla 
V “sacrifice with oblations of buttei, fiiiit, elc ’’) such as 
Tiso and Painnamasa sacrifices i.hich are perfoimed at 
ery new moon and full-moon respectively, (2) Pai,u 


^ J]na (or “Animal sacrifice “) such as Niriidhapabubandha 
jiich must be peifoimed once every yeai, more paiti 
ilarl}, on a new’-moon or full moon da}' m the lainy 
ason, or according to a different school twice every year 


wl, 

I 

cu 


se 

at 


p the time of the winter and summer solstices, (3) Soma 
yijiia (“ Soma sacrifice ’’) This last sacrifice is very big 
id expensive and so cannot be peiformed often But it 
ust be performed in a family of Vedic Hindus at least 
^ice in three generations 

Now w’e find it from the Sulba, that the altar of the 


to, 


til 


^dihapatya must be of the foim of a square, according 
one school, and a ciicle, according to a different school 
e altar for the Ahavaniya should be always square and 
'lat of the Dalsma semi-circular The area of each, 




he . 


iwever, must be the same and equal to one square 


VI 

ttl 

ki' 


'jdma (1 vyama = 96 angulis) So the construction of these 
Iree altars, rt will easily be recognised, pre-supposes the 
aowledge of the following geometrical operations — 


(i) To construct a square on a given straight line 
(u) To circle a square and vice vcisa 
(lit) To double a circle 


The last problem is the same as to evaluate the surd 
^“2 Or it may be considered as a case of doubling a 
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square and then circling it 6o »n that case wo gel at 
the proposition — 

(«?) The area of the square on the diagonal of a square 
18 double the area of that square 

Saumth ledt or Maka ledt is described as an 
isosceles trapezium v hose lace is 24 padas (or pralcramas) 
base SO padas and altitude 3C poda The Sauiramanl 
ordt IS stated to be an isoacelcs trapezium similar to and 
with an area one third that of the Uaha icdi and the 
PaitTfci tiedj IS one ninth of the latter The Pragoam^a 
IS a rectangle These and other similar altars lead to the 
operations 

(»' To construct areclaD‘’lehav!n(, gnen sides 

To construct an isosceles trapezium whose face 
base and altitude are given 

(vtO To find the area of an isosceles trap aium 
(twO To construct an isosceles trapezium whose area 
will be equal to a simple multiple or sub multiple of and 
which will be similar to another isosceles trapezium 
Geometrical operations of more complex nature are 
required for the accurate construction of the ^amiia 
Agni (or the fire altars for the ssi-rifices to achieve 
special objects ) Amongst them the most ancient and 
primitive form is the Syena it (or the alter of tb form 
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of the falcon ”) The atman (or " body,” ‘‘ tiunk ”) of 
this Giti (or ” altar ”) consists of four squaies of one square 
purusa each Each of its wings is a lectangle of one 
purusa by one purusa and one aratni (= of a purusa) 
Its tail is a rectangle of one purusa by one puiusa and a 
fradesa {= -yj, of a purusa) This altai is moxe usually 
called Saptavidha-sdraim-pradesa-caturasra syena-cii be- 
cause its area is 7^ squaie purusas.its shape lesembles that 
of a falcon (syena) and because the bucks used in its 
construction are squaie 

The Fire-altars for othei optional sacriBces are pre- 
scribed to be of different shapes Thus we find altais also 
of the shape of (2) vahra-paksa vyasta-puccha syena (or 
"the falcon with bent svings and outspread tail ”), (3) kanka 
(‘‘heron ”), (4) ala-ja (a kind of bud), (5) prauga (“triangle” 
usually an isosceles triangle), (6) ubhayatah prauga 
(“ triangles on both sides,” that is, a rhombus), (7) ratha- 
cakra (“ chariot wheel ”), (8) drona (“tiough ”), {9) samuhya 
(‘‘combined”), (10) pancdyya (“circular ”), (11) §ma§dna 
(“cemetery”), (12) kilrma (“tortoise”), etc Each of these 
altars shall have the same area as that of the standard 
form of the Syena-cit, that is, 7i square purusas 

For the accuiate construction of these altais, previous 
knowledge of the following piincipal geometrical proposi- 
tions will be essential besides those noted above and a few 
others 

(ix) To construct a square equal to a simple multiple 
(or sub-multiple) of another square 

(x) To construct a square equal to the sum or differ- 
ence of two unequal squares 

(xt) To transfoim a rectangle into a square and vice 
versa 

(xtt) To construct a triangle or a rhombus equal to a 
square 
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A knowledge of the following important theorem 
IS most indispensable for the ^eometrj of tho altar 
construction 

(arm) The area of the squire dc cnbcd on the diagonal 
oi a rectan le is equal to the sum of tbo nreis of tbo 
squares described on it two sides 

Every one of the altira is constructed with five hyera 
of bricks which together come ubuillv up to tho height 
of the knee (=3'^ an julis) In some cases the use of more 
layers of bricks is permitted with the proportional mcrease 
m the hei bt of the altar Now every layer it is pre 
scribed contains a definite number of the bn ks of spcci 
fied shapes For instance each layer of the square 
( arhapatja altar is constructed vith 21 bncln of square 
nr reotanoOHr shape md each laver of the Caturasra 
3>jena ett onsists of ^00 square bricks Again m ther 
case of the altars of >tber optional sacrifices shape of the^ 
bricks are varied but the number of them to be employed 
m the construction remains tbesame I c 200 Sometimes 
the one and the ame altar is constructed m different 
patterns All these have given rise to (1) the problems 
of the division of fi ures into s particular number of parts 
of specified shapes and also to (*^1 certain interesting 
problems of indeterminate character 

It has been stated above that a hamya f^nthvs an 
area of 74 square purusas That is the case onlv at the 
first construction of the altar At its second consiiuction 
the area has to he increased by one square purusa at the 
third construction by two square purusas and so on until 
to the size of lOl^ square purusas But the strict injunc 
tton of the scriptures is that the shape of the altar on the 
whole that is the relative proportion between its different 
constituent parts at any construction must not be altered 
Thus arise the problems of constructing similar fif'ures 
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Such IS, in biief, a r6sum4 of the moie salient points m 
the elaborate and minute in details specifications of the 
shape and size of the principal saciificial altais and of the 
geometiical knowledge presupposed in then constiuction, 
as we find them in the extant !iiilba What should be 
paiticularly emphasized now is the fact that those speci- 
fications aie not due to the authois of the Sulba them- 
sehes They do not even pretend to make any such 
claim On the other hand, they have often and then 
expressly admitted to have taken them fiom earlier woiks 
We, in fact, find that numerous passages of Bandhayana 
and Apastamba 3nlba dealing with the spatial magnitudes 
of sacrificial altars as well as with the methods of then 
construction, end with the remark it; vijnayatc [or “it is 
known," “it is recognised or pi escribed (by authorities)"] ^ 
Sometimes xli abhyupadUanti (‘ thus they teach ")- oi tti 
xtMam {'‘it has been said”),^ is used in the same sense It 
has been rightly pointed out befoie by Garbe ** that all 
those passages of Apastamba are literal quotations from 
the Tazttiuya Brahviana oi from the Biahmana-hke por- 
tions of the Taittirlya Savihita or Aranyala That is 
exactly true also of the similar passages of Baudhayana ^ 
This writei is occasionally more explicit about his sources 
In connexion with certain difference of opinions amongst 
the alcar-ouilders about the pioper size and shape of a 

1 BSl, 1 . 65, 71, 76, etc , ApSi, iv 1, 3, 5 , v 1, 8, 10, etc 

2 BSl, 1 85 

3 ApSl, IX 2 

* Vide the Preface (p xvin) to lus edition of the Sraiita Sutra of 
Apastamba, Vol III, Calcutta, 1902 Garbe has pointed out m a, most 
scholarly manner the relations of this work with others such as 
Samhitd, Brahmana and Srauta sutra 

3 Compare for instance the passages with such remarks in BSr, sxiv 
withTS, 1 2 2 3,Mr,sxiv 29=T5, i 7 3 1 , xwi Bl = TS 
vii 12 3, PaiiBr, xxin 19 8 , etc * 

4 
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particular altnr * Baudhaynna is found appealing to the 
authorities of tho Brahmana ty name for the purpose of 
arriving at a satisfactory Beltletnont This is not ri^ht 
observes he os it wiU bnng this opinion in contradiction 
with the anuent precepts regarding this point the 
Brahtnana of bomo is as follons of others is And the 
following IS our Brahmana our Brahmana is 

meant the Tatflinyi Samhtla where indeed the quoted 
passage occurs ® On ft different ocooBion in conn xion 
with certain method of constructing a particular altar 
Baudhayaoa remarks There is also a Brahmana on this 
point * Here again the refer nca is to the Taiffiriyi 
Samhfta Th ra are also other mentions of Brahmana 
in general hy flauJbayooa ® He has once quoted tbs 
Maitrayanija Brahmana by name ^ Ivutyayana is found 
to have appealed similarly to the authority of the Sruti 
on tno occasions ^ Apastamba has sometimes observed 
that certain constructions are cot sanctioned by the 
Sruft Thereby he clearly implies that other matters 
about the spatial magnitudes of the sacrificial altars and 
the methods of constructing them that have been record 
ed by him are in full ac ordanco with the teachings of 
the SruU but are not bis devices This he has admitted 

^ Th t 0 e ly g d tb c t ct a f tb f !cod sbsped 

aU f f 8 1 } to 61 q e p ni tho w th t w a d t i 
Tb will b d It w lb 10 follrlt C mp v 3 5 

J BBl 15 3 
3 T5 t 51 
* BSl 35 
5 T5 6 G 3 

3 BSl G Hrth f ne loTi 315adv53 
Comp r 1 0 BSJ 1 w tb 5*5 4 U 1 

1 Bil 10 
8 KSl 7 « i 

8 Jp3l Till. 5 6 
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also otheiwise, as lias been just pointed out It will be 
further shoi^ui presently that we can, indeed, trace 
most of the matters contained in the Sulha to the earlier 
Bidhmana and Savihiid 

The reference to the sacrificial altais and their con- 
struction IS found as early as the Rg-veda Samhitd (before 
3Q00 B 0 ) ^ There is mention in that work of the “three 
places ” of the Agni, ^ which doubtless imply the Gdrha- 
patya,^ Ahavaniya and BaUsindgm Though we do not 
find there any specific mention about the relative sizes and 
shapes of these altars we have nothing to doubt that they 
weie, in any way, different fiom what we meet with in 
posterior Bidhmana ^ Hence it seems that the problem 
of the squaring of the circle and the theoiem of the square 
of the hypotenuse (at least in its simplest form) aie as old 
in India as the time of the Rg-vcda They might be oldei 
still For it has been shown by Oldenberg that those 
three fixes are eailiei than the Rg-veda 

In the it should be made clear, theie is no 

particular rule for the constiuction of the altais We can- 
not indeed reasonably expect to find such a rule theie, 

^ There are innumerable references in the Rg-veda to the sacrifice altars 
and their constructions For the mention of the vedi, see for instance 
RV, 1 164 35 , 1 170 4 , v 31 12 , vii 35 7, etc , and for its construc- 
tion compare the passages “ 0 Lovely (Agni) I They construct the vedt 
for you and offer oblations there ” (RV, viii 19 18) , “ measured out the 
vedt ” (RV, s 61 2), etc 

^ % Hnn -SF, v ii 2 

3 The mention of the Gdrliapatya Fire by name occurs, for instance, 
in RV, 1 15 12 , VI 15 19 and s 85 27 

^ The first express description of the Gdrliapatya as a circle of one 
square vyama (= purusa) and of the Ahavatiiya being a square of the 
same size appears in the Satapatha Brahmana (vii 1 1 37, vii 2 2 1 ff 
Cf SEE, Vol XL, ill, p 307, fn 2) In the TaitUriya Samhtta (v 2 5 1), 
the Ahavantya is stated to be of one (square) purusa 

t Oldenberg, Rehgion des Veda, p 348, n 2 , SBE, Vol. XXX, p is 
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lo earlier Sajhlutd and BHihmumi Tins will doubtless 
corioboiate the traditional origin of the science of Hindu 
Geometry in a verj remote age to be true We have 
already show n the ancient oiigin of the tbiee fundamen 
lal altars, the Grtrlmpofiia, Aliavanhja and Dal^sindgni 
Their relative positions aio described m the Satapatha 
Bmlimana'^ and I’^mvia-sfiira " to be identical Accoid- 
ing lo all the Samhitd and Btdhmana, as m the Stilba, 
the QdThapaiya ciii must bo constiucted with the same 
number of bucks, namely 21, ananged in on identical 
manner It is further slated in the TatUirlya Samhitd 

"He who constiucts (the Gdrhapaiya cifi) foi the fiist 
time should construct in five layeis He who con- 
structs for a third time should constiuct m one layer 
The spatial magnitudes of the SaiimiA ;-i.cd? (or "the 
altar of the Soma-sacrifice also called the Mahd-vcdi 
("the Great Altar”) which has been already described to 
be of the form of an isosceles trapezium whose face 
IS 24 prakramas (or padas) long, base is 30 and altitude 36 
prakramas, are given in the Samlntd,^ and Satapatha 
Brdhmana But the earliest description of a method of 
its measurement, or a method for the construction of an 
isosceles trapezium having given face, base and altitude is 
found in the latter work It says 

" From that (the largest post on the east side) one pro- 
ceeds three vikramas to the east and theiefij.es a pole, this 

\ 1 6Br, 1 7 3 23-5 

2 Cf nSr , BSl, 1 GiG9,Ap6r, v 4 35, ApSl, iv. 14, KSr, 
IV 8 19 , KSl, 1 26,2 8 

3 Cf TS, V 2 3 4ff , MS, lu 2 3 , KtS, xx 1 , KapS, xxjii 3 
i SBr, vn 1 1 18, 33 4 

5 V 2 3 6f 

® TS,-vi 2 4 5,^5,111 8 djlliS, xxv BtKapSiWwm 6 
1 &Br, 111 5 1 IfE , X 2 3 4 Compare also BSr, vi 22 , ApSr, xi 
4 11-6 , K&t, vm 3, 6 12, MaSr, n 2 1 12 
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IS the middle hmd pole (antthpatah) Trom the middle 
hiad pole be goes prahramas to^v.ird the south and 
fises a pole tb re f^his w fcho sooth nest corner (of the 
Afflfiu tedi) From the tntdile hind pole be proceeds 
I5 prahraiQQs toi^ards the north nnd fixes a pole there 
it IS tba north we t eotoer From the middle hmd pok 
he goes JQ prakmmas tow^irds the cast and fixes 
a pole this is the middle front pole From the middle 
front pole he strides 13 prakramas towards the south 
and fixes a pjle this u the south east com r From 
the middle front pole he goe 12 prakramas towards 
the north and fixes a pole there this is the north east 
corner Such is the measuremeot of the (Maha )veih * 

Here or anjwh re el&e m this Brchinano we are not 
taught how to draw the east west line sod how to draw a 
line at right angles to it (i « the north south line) through 
a given point on it That there were some methods for 
those con tructions u beyond question e have on) 
to conjecture what were these methods Vow almost 

identical descriptions abous the measurement of the 
Mahitid reappear m the Sra ila autra of Baudhayana 
and Apaitamba * It ha been further taught by ^he 
former wnter that all the measurements are to be 
made by means of a cord on the principle of a rational 
cectaOgle (cidc nfra) The 6rfapTtlia Brahmans is 
known to have raea ur d the ocdi with a cord * Had 
it al 0 r course to the same taethod? At any rate it is 
not improbable tor wo have clear evidence to prove 

1 5B 5 116 
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tbat (he (heoreni of the square of the diagonal, oi the 
so called Psthagoiean Theorem was known then and used 
to be emplojed in that ns well ns in othei connexions’ 

The construction of a squ in lin%’ing n given side is 
dotcribcd thus (omitting the de^ciiptions of the ceiemonies 
and sppculatnc explanations) 

“ ITo then takes up the wooden pm (bi/iin/a) and 
wooden sivord {spltya) Then from the polo which lies 
m the noith-east (coinei of the Mnlid vcdi) strides three 
prakramas backwards and then marks out the pit (cdtvdla) 
That IS the measure of that pit, it has no other measure 
Where\ei he himself thinks it (piopei) in his mind, in 
fiont of the uflarci (‘the hcapof lubbish’), theie he marks, 
out the pit He (diaws first) the (western) extiemity of 
the altai He lays out the wooden pin noithw^aids and 
maik‘5 out (a line) Then on the fiont ho lays dowm the 
wmoden pm northwaids and marks out (a line) Then 
on the southern extremity of the altar he lays down the 
wooden pm eastwards and maiks out (a line) Then on 
the north he lays down the wooden pm eastwards and 
marks out (a line) ” - 

This IS, in fact, the square pit, with the earth from 
which the UHara-vcdi is constructed Hence both have 
the same cubical content This measurement of 
the pit icappears m the liulba It is, perhaps, 
particularly notewoithy, that in the above we find an 
instance of the use, m former times, of a rulei (in the 
body of the straight wooden pin, called the bamyd) to 
draw a straight line from a given point in a specified 
direction It is not said how those dii actions, or rather 
the cardinal diiections passing through a point were used 


1 Vide infra 

2 SBr, in 5 1 26-30 Compare also TS, vi 2 7 12 
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to be determincf) Was a pair of compasses also in use 
then? 

TfaoUjjb Iftvi h description of the rites and ct-remonies 
in connexion with the construction of the ranous other 
altar auch as the DarStiptJurnavtusa teh VUarnveih 
ieiamedha ic(h Iffnidhriya Holwjii Marjidtya Sides 
Vparavae etc are eommonJy found in the Taitfmi/a and 
other Snmfiita anj clear mention of their spatial 
magnitudes ace very rare th rein la that rtspect we 
obtain much better information from the Draimana 

It has been stated before that the stondard form of an 
optional Fire altar la that of a certain bird This bird is 
called 5i{ena ( falcon ) m the Taitttrnja Sauhtio'^ 
and Suparna Garutman ( ird) wjUftCd eagle ) m the 
Ta;a«(incya SiJi/iitu and Saiapathr Brahmana ^ vihich 
19 som times abridged into Suparna in the latter * 
Tb first name i found more commonly in other Siiiiliifa 
and Srauta eulra whereas the other names are rarely met 
with el ewhere A clear reference to this form is found 
in the Rji] da wh re A^ni is frequently called i bird ® 
The spatial inae,oitudea of the falcon shaped Fire altar 
have bein defin&d m almost all the earlier works from the 
Taittirii/a Sf ? i?n<« onwards and they are exactly the same 
as those that are found m the Sulba Thou h it is tated 
by the authorities that jt should be measured preferably 
with n bimbooroJ the details of the methoJ of 

TS 7 4 11 1 
» X 4 

3 SB s 4 
I 7 6 8 
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measuiement aie scant}' m eailiei ones The Taittiilya 
Sainhitd says 

“ With man’s measuic he metes out, man is commen- 
suiate with the sacrifice, veiiJy he metes him with a 
membei of the sacrifice, so gieat is he as a man with 
arms extended, so much strength is there in man, veiily 
^\ith strength he metes him Winged is he, for wingless 
he could not fly, these wings aie longei by an ell {aratni), 
therefore buds have stiength by then wings The wings 
and the tail are a fathom (vydma) m breadth, so much is 
the strength m man, he is commensurate in strength 
He metes with a bamboo, ” ’ 

The Muitiayanhja SamhitCi says 

” As muchpos a man with arms extended, with so 
much a bamboon 'd, (the Fiie-altai) is meted out, so much 
strength is there in the man, verily with strength it is 
meted out , He metes out the Fire altar, seven (square) 
purusas he metes out, for by seven purusas he knows the 
universe and by seven purusas of the self he eats food 
A measure of aratni is added to the two wings, the birds 
have strength by then wings ” “ 

More particulars are supplied by the SatapaiJia 
Braliinana 

“ Verily He comprises seven purusas Seven purusas 
certainly are in this Person (Agni), since four (purusas) 
(as) the body and three the wings and tail, for the body 
of that Person is certainly (composed of) four (purusas) 
and the wmgS and tail of three He metes it out 
with (the measure of) a man {puiusa) with arms ex- 
tended Verily the sacrifice is a purusa and hence 
by it, all these aie measured , and that is its best 

1 TS, V 2 6 1£E (translation liy Keith) 

2 MaiS, in 2 4 
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measure inasmuch is mth arms eiteudr’d ho (m'lti) 
ba<» his maximum measure be then secures for him 
that and by that be measures ifc Then bo adds 
two aratnis to th twowio" by that he gives Btren^th 
to the wings Vcnly the two wm^s oro two arms (of 
the bird) and by arms food is eaten simply for the sale 
of food he males that space inasmuch as the food ib 
tdlen from the distaof'e of an acatni the two aratnis he 
idds to the tno wings Then to the tail he adds a 
vitnsti He thus gives atren^tb to the support verily 
the tail la the support The hand (consists of) vitastis 
and by means of the band the food is eaten simply for 
tbe sake of food be makes that space Inasmuch be 
adds one vitasti to the tail he settles for it tbe food 
because be adds le s here (m the tad) he t steby secures 
it m the food Thus this much is it (tbe tody) measured 
and this much is it (win^s and tnil) certainly it (the 
bird or altar) is measured this much in order to secure 
for it that (its natural measure) ^ 

Vull details of the m tbods of measurement of the 
fslcon shaped Fire altar are not found until the Srattia 
siifra The method of tbe measurement by means of a 
bamboo rod has b en described m the Ipasfam&a iSuf&a 
and that by meiob of a cord is hinted m the Baudliarjana 
described in full m the Ivatyayara Sranta The 
latter says 

Measure s cord two piru as long Make ties at its 
both ends Make marks at the middle on either sides 
it it at the halves of the purusas at distance of the 
one fifth of a purusa from the middle, (mark) and also 

tB cf 110 t St 
’ tpSt 7 X J Compar U ApS i 1 B 
^ BS s 19 t 1 
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'U then (ihnl i*. d onr tciiOi pinii^-i fioin the 

muldie mnilJ Slicich (iie coid ilont: tii(> p/s/Z/yd (the 
ei^-t wo't Inu) and fiv pole^ d flic fvn tiC'-, (ho middle 
mark and the marlv-' at '-enii puiii''.!'- Unfacton the two 
tiO'-, fallen them to (lie ^rmi piini^'n po!o=; and then 
^tietch th« cord tov ’rd^- the ‘•onth h\ lioldiii': it hv the 
iniddlo m irk Mike a point at the place Kadiccl h) 
that Unfasten the tv, o ties, fasten one at the middle 
pole, then stretch the cord lovards the south over the 
point and fix a pole at flic place reached h^ the middle 
mark Then fasten one tie at tins pole and anothei at 
the eastern polo, stretch (ho cord (ounids the south and 
fix a polo at the place of the middle m irk, then another 
also at the somi-piinisa mark Unfasten the tie from 
the eastern pole and then fasten it to the vesteriJ pole, 
stretch the cord soulbvnrds and fi\ a polo at the place 
reached In the middle mark and ako tvo about it at the 
semi'purusa marks Pioceecl in the same wa} on the 
northern side \gain on the southein side, stretching the 
cord in the waj indicated before, fix a pole at the distance 
of the fifth-puiusa-maik Ha\ing fastened a tic at that, 
and also at the eastern semi-puiusa pole, stretch the cord 
properl}, and fix a pole at a distance of the semi-purusa- 
tnark (from the one) and the fifth-purusa-mark (from the 
other) Similarl} on the west Similarly (constiuct) 
the northern wing Thus also the tad vith its vitasti 
If desiied, the two sides of each wmp and of the 
tail may be contracted by four auguhs each on one 
extremity and extended by the same amount on the 
othei 

The Saiapathd Bralimana, however, teaches us how to 
bend the wings of the falcon m older to construct that 


1 J{iSr, svi 8 120 
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■variety of the Tire altar known as the Vol rapalna 
byena ciU 

He contrsflis the moet eKtcccnity (of iho souibera 
« mg) mside on Lotb sides only by four angulis by four 
angulis outwards on both sides fa© expands the outer 
extremity Thus b\ as much he contracts br so much 
he expands certainly for that he neither exceeds (the 
proper sito of th win ) nor makes it too small Simi 
larlj he docs for the tad and in the same way for the 
northern win^ Then he makes the bent of the two 
wings For bents there ara in the wings of a bird 
the bents of the wmgs of a bird are bj its one third each 
by one third of the wmgs m wards ea h the bents of the 
\ mgs of the bird are H© expandb (each o! the wjBoS) 
on the front }u t by four aoguhs be contracts at tb© 
bad bv four anguhs Thus by as much he expands by 
BO much he contracts and so he neither exceeds nor 
makes it too smell ^ 

A complete list of the various Kamya igm together 
with a statement of th objects for the sttamment of 
which each of them is to be constructed and acriBces 
made therein is found m the Taiftini/a iSamhita ^ That 
has keen pra tically reproduced m th© BaudHayena 
5rauta i tra The eoumeration of most of them 
appears lo the '^lattrarja yaSiwhitt* and iSafopntlin 
Brahma a It may be noted though it is immaterial 
f r our purpose that the constru tion of Fire lUaes other 
than the 6«pamo cifi ( the ea le shaped altar ) is for 
bidden m the latter tv ork 

1 14 rop e I 0 

* TS 4 11 
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Thus we find that almost all the Vedi and Agm 
which are described in the Sulha can be tiaced back, 
foi the matter of then shapes and sizes, as far as the 
time of the Bralimana (c 2000 BO), and they aie 
mentioned even in the Savihita (c 3000 B C ) The 
Sulba has, in fact, expiessly admitted in the majoiity 
of cases, as has been pointed out before, that it has 
taken the spatial magnitudes of the altais from the 
eailier liteiatuies We can, similaily, tiace the earliei 
oiigin of many othei matters traced in the Sulba As 
legaids the height of an Agm and the number of bucks 
to be used in its eonstiuction, Taiitirlya Smnhita 
observes 

“ He should pile (the fire) of a thousand (bricks) when 
first piling (it), this woild is commensurate with a 
thousand, veiily, he conquers this world He should 
pile (it) of two thousand when piling a second time, the 
atmosphere is commensuiate with two thousand, veiily, 
he conquers the atmosphere He should pile (it) of 
three thousand when piling for the third time, yonder 
world IS commensurate with three thousand, verily, he 
conquers yonder world Knee-deep should he pile (it), 
when piling for the first time, verily, with the Gayatrl 
he mounts this world, navel-deep should he pile (it) 
when piling for the second time, verily with the Tristubh 
he mounts the atmosphere, neck-deep should he pile (it) 
when piling for the third time, verily, with the Jagati 
he mounts yonder world 

Each Agm is usually constructed in five layers, 
when constructed for the first time It should have 
double or treble number of layers when constructed for 
the second or third time The Taittiriya Samhitd says — 


1 TS, V G 8 2 f (Keith’s translation) 
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The first layer is this (earth) tlie mortar th" plants 
and trees the second is ilia atmosph rc tlic mortar the 
birds the third is jooder (shy), the mortar the Vnhsatras 
the tourth the sacrifice the mortar the sa rsficial fee 
the fifth the sacnficer the mortar tho offspring if he weco 
to pile it ivith three layers ho irould obstruct tho saert 
fice the f e the self the offspring therefore should it ho 
piled mth Cto layers Terily ho preserves all In that 
there are three layers, (it is) since A<mi is of thret,fold 
m that there are two (more) the sacnficer has (wo feet 
(it is) foe support (here are fire layers man is fire fold 
verily be preserves himself Then- are five layers he 
covers (them) with five (sets of) mortar these nishe 
Up ten mun has ten elements he preserves man m his 
full oxt nt ' 

But when 1 and Paiicasodi brichs are employ 

ed after the fourth layer there mil be a ei\tb layer as the 
heieht of these bricks are half the usual height of a brick 
ri the one fifth of a janv (sd2 angulis) This sixth 
layer is mentioned also id the TatUmi/ 1 SatnJ tla 

The growth and development of (1) the theorem of 
the square of the dinc,onn1 { ) (be quadrature of a circle 
and 0) the construction o( similar figures has been 
treated elsewhere in their proper places \Ve have clear 
proofs it has been shown there of the use of these in 
the tune of the Safajathi Drafmaia (c 2000 BC 

The first two seem to be still older But we do not find 

an enunciation of the tlieorem of tha square of tho 
diagonal and a method for the quadrature of the circle 
before the time of -the Oraula sutn A method for (he 
construction of similar figures J3 taught m the Saiapatha 
Br i/ »ian« and it is the same as we find in later works 

* Ib l 6 10 f (K tb) Comp DSl ) 13 

ib d 0 10 3 Ciinp ilSf t ^ 59 
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Postulates 

For the geometiical opeiations described m the SuJha, 
the authors, we find, have tacitly assumed the truth of 
certain other results without any attempt to describe 
them beforehand or to indicate how they could be 
effected These lesults we have called here postulates of 
the Bulba They might not be postulates in the Eucli- 
dean sense of the teim, but they can certainly be so 
called in accordance with the meaning given by Aristotle, 
namely ‘‘whatever is assumed, though it is a matter for 
proof, and used without being proved " Most of the 
postulates of the Bulba are conceming the division of 
figures, such as straight lines, rectangles, circles and 
triangles A few of them are about other matteis of 
importance 

(a) A given finite straight line can be divided into any 
number of equal parts 

In the geometry of the Bulba, it is oftentimes required 
to divide a given finite straight line into a specified 
number of equal parts For example in one instance, the 
diameter of a given circle is divided into 8 equal parts, 
each of these again into 29 parts and so on into 
other number of divisions ^ There are indeed numerous 
such instances ^ Now it will be naturally asked 
how it was used to be done Certainly not arith- 
metically At least it IS not always possible to 
do so For we find instances of division of straight lines 
which cannot be expressed m terms of commensurate 
numbers In circling a square, such a straight line has 
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to be divided mto three parts* snd in aaotber case into 
twelve parts ^ Sometimes the given straight line is such 
that the parts when expressed anthmetically will contain 
big fractions Thus the side of a square of 90 anguliB has 
to be divided mto 7 equal parts * 

(6) A circle can be divided into any number of parts 
by drawing diameters 

In the jSulba we have several instances o! the divi 
Bion of a circle into a specified number of parts For 
instance it is said that the Dhtsntya may be square or 
circular in shape and one of them vte the Agntdhrtya 
has to be divided into nme parts Now m the case of 
the square shape of the altar it is easily divided into 9 
smaller sq uares by drawing cross lines through the points 
of trisectioo of the sides When it is circular there is 
described a small circle about its centre and the annulus 
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13 then divided into 8 equal parts by drawing four 
diameters * Similarly m an alternative circular shape of 
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the Mdr]dllya file, the ciicle has to be divided into 6 equal 
parts ^ A ciicular annulus has been divided into 32 
equal parts," another annulus into 64 equal parts and 
then again into two parts each by, drawing the mean 
oil el e ^ 

(c) Each diagonal of a rectangle bisects it 

(d) The diagonals of a rectangle bisect one another and 
they divide the lectanglc into foui -parts txuo and two 
vcitically opposite of lohich arc equal in all respects 

The description of the division of a rectangle or a 
square by diagonals is found m the Sidba primarily m 



Fig- 4 


Fig’S 



1 BSl, 11 77 Compare ApSl, xvii 21 3, 4 for instances of divi- 

sion of a circle into 12, 16 and 24 parts 
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connexiOD with the makio'^ of bncks of desired aizo and 
shape Certaia mtcrcsting goometrical theor taa have been 
assumed there The brick w*uch resembles m shape llie 
portion of a rectangle or of asquaro divided by its diagonal 
J3 termed ordhyo (or the half ) and that resembling a 
portion by the two dia<»onals is called i>adja (or the 
quarter ) There are distinguished tno Iiods of \ad>ja 
of a rectangle tie dirgha padya {or long/sb or broader 
quarter ) and iula padya (or tndant quarter ) * This 
distinctive nomenclature implies (1) the lialves of a 
rectangle or of a square by a diagonal are identical m 
size a well as m shape and (2) so are also the quarters 
of a square b; its diagonals and (3) tbe diagonals of a 
rectangle divide it into four parts which arc equal m area 
but they are of tno kinds as regards their shape These 
names perhaps further imply an idea of obtuse and acute 
aoeles There are bricks which are halves of the quarter 
bricks by the perpendicular from the vertex on tbe base 
N'o distinction is found to have been mad between the 
half of a diryha pa Ija and that ot a sula padya which 
clearly hows that the dulba haras were aware that those 
halves were identical Thus it appears that the early 
Hindu geometers knew the eimple cases of the congru 
ence theorems 

Another interesting kind of bneis is formed by the 
combination of a half of a diraka / adya or a ^ula padya. 
with another brick Baudbuyana describes 

The eighth parts of them should be so combined as 
there will be (a brit'k havin^) three comers ^ 

1 BSl u 168 g 178 
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A bnck of this Lind is technieally called ubhayl^ (from 
ubltay, “both”) because it is formed by the combination of 



7 

two bricks of two diffeient kinds Since tbeie is mentioned 
only one uhhaijl though theie are distinguished two different 
kinds of quartei bricks of a rectangle (the adhyaulha) it 
follows that Baudhayana was fully aware, what has been 
]ust mentioned, that all the eighth parts of a rectangle 
are identical What is much moie noteworthy is that in 
the formation of the ubhayl we find the source of the 
discovery of the later Hindu principle of forming a rational 
scalene tringle by the juxtaposition of two rational right- 
angled triangles - 

(e) The diagonals of a rhombus bisect each othei at 
light angles 



1 Ibid, ui 129 

2 Bibhutibhuean Datta, “ On Mahavlra’s Solution of Rational 
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4G 

(J) A triangle can be divided into a number of equal 
and similar parts by dividing the sides into an equal 
number of parts and then joining the points of dtiiston 
tu.0 and tu,o 

Baudbayana on a certain occasion says tbia (triangle) 
IS divided into ten parts But bon to do it bo docs not 
explain expressly \\ c howev r learn it from the com 
mentators fcbat the traditional practice in such a case was 



F,s-9 


to divide each side into four equal parts and then to join 
the points of diviaioo two and two as indicated in the 

Fig 9 

(g) An sosoclgs triangle is divided into iuo equal 
hahes by tJ line jotting the vertex with the middle point 
of the opi osiie side ® Each of these has again been 
divided mt o aix parte ® 

T 1 dQdltl B U C I V«l? So Vol x pp 67 
J4 P t 1 '? pp 6 7 
' Bil C 

/6 d -58 

3 ib (J 60 
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We sbnll see later on that figures of moie complex 
shapes had to bo divided into a specified number of pnit«, 
namely 200, of given forms And this led to some in- 
teresting problems of indeterminate character 

(It) A triangle formed by joining the exiremitics of any 
side of a square to ike middle point of the oj^positc side is 
equal to half the square 



FIS’ II 

(z) A quadnlatcial foimed by the lines joining the 
middle points of the sides of a square is a square whose 
area is half that of the oiiginal one 
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rosTiriATrs 



Fis- la 

(j) A guadnlateral formed by the lines joining the 
middle points of the aides of a rectangle is a rhombus 
whos area is half that of the rectangle 



(7{) A paTaXlelogram and a rectangle ivhich are on tl e 
same base and u-ithin the same paralleh are equal to 
another 





POSTULATES 


49 


The assumption of the truth of this theorem forms the 
basis of the Snlba method of the construction of a 
parallologiam having given sides inclined at a given 
angle, \ihich will bo described later on It was also 
known m the time of the !^aLapulh(i Buihmana ^ 

(I) The maximum square that can be desciibod ivithm 
a circle is the one which has its corners on the ciicum- 
fcrencc of the cuclc 

In the tiitlba it is sometimes necessary to draw 
within a circle “a square as large as possible (ydvat 
sambhavci) , ” but it is not indicated how to do it From 
the subsequent descriptions it, however, appears clearly, 
that the comers of that square are assumed to be on the 
periphery of the circle The commentators explain that 
a side of this square will be equal to V’2 times the radius 
of the circle In fact, two diameters of the circle are 



F’lg' IS 


drawn at right angles to each other The figure formed 
by joining the end points of them, is the largest possible 
square within the circle 

1X216 

2 BSI, 1 70, ApSl, vH 10, sii ]2 Compare Pantht, 0 S , X, p 166, 

7 
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DEMONSTHATION 


It will be noticed that every one of tbo above propo 
sitions IS demonstrable Branding of them as postulates 
raises the important question of the character of the 
early Hindu geometry as regards the matter of demon 
strstiOQ Of course the propositions of the .Sulba are not 
proved after the manner of Euclid by purely deductive 
reasoning On the oth r hand it is not wholly empirical 
without any semblance of demonstration In fact we find 
a kind of proof m case of the propositions of the subtrac- 
tion of one square from or its addition nith another square 
and the mensuration of an isosceles trapezium After 
the enunciation as a general proposition of the theorem 
of the square of the diagonat Baudheyana observes that 
the truth of it will be realised in case of certain rational 
rectangles enumerated This is really an attempt for 
0 kind of demonstration What is much more noter^prthy 
m this connexion is the fact that after a description of 
the geometrical construction for a proposition the Sulba 
Laras are often found to have remarked sainadhVi or 
This IS the construction ’ The significance of such an 
observation is obvious It emphasises that the construe 
tion which wns required to be made has been thus 
actually made and indeed corresponds to the expression 
Quod Erat Factendum (or What it was required to do ) 
occurring at the end of a proposition of Euclid s Elements 
Further it discloses a rational and demonstrative attitude 
of the mind of the early Hindu geonie er TVith leference 
to a similar remark occurring in the i\orks of the cele 
brae Hindu mathematician of the twelfth century of 
the Christian era BbdBkara II Hajtel obaerved Ike 
small word see along with the fi ura together with the 
necessary auxiliary hoes supplies he Brahmanas with the 


JpSi f rSi 
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‘proof of the Greeks’ concluding with solemn words ‘ what 
was to be proved ’ All that a practised mind could recog- 
nise by means of assiduous consideration of a figure was 
admitted as certain ” ^ 


1 H Hankel, Zur Geschtchte der 
mMelatter, Leipzig, 1874, pp 205 f. 


Mathematik tn alterthum nnd 
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CoN&THaOTIOJ^S 

I 

To draw a elraijhl Une at right angles io * ^hen 
straight line y 

(a) Suppose tbafc tho gneo strai bt Jmo runs eafnrV 
to wesfc On it fix two poles at an arbitrary distaocs 
apart Bays Kutyayana Then 

Increase a cord of length equal to tbe distance be 
tween them (poles) by itself and make two ties at the 
ends Then ha\(OQ fastened tbe tno ties at the two 
poles stretch tbe cord by its middle point towards tbe 
south and fix a pole at tbe place reached by tbe point 
Proceed similarly on tbe uortb It (tbe lino joining these 
two poles) IS tbe north to south line ^ 


fser 16 


I £&/ 3 



TO f)R\W PERl?ENt)ICULAR 


53 


But the more common and at the same time the 
oldest Hindu method of drawing a straight line at light 
angles to another is as follows 

(6) Take two points on the given straight line Des- 
ciibe two circles with then centres at these two points 
and thou ladii equal to the distance between them The 



Fig* 17 


line joining the points of inteisection of the two circles 
IS peipendicular to the given line 


To diaio a stmight line at right angles to a given 
straight line from a given point on it 

It should be obseived that there is no particular rule 
for this construction in any Sulha-sutra except perhaps 
the Ilatijayana Bulba Paiihsta But it appears from 
the descriptions of other constructions that more than 
one device were used to be adopted for that purpose 
The earliest of these methods is as follows 

(a) Take two points {B, G) on the given straight line 
(BC) at equal distance from the given point (A) With 
centre B and radius BC describe a circle Similarly w,v 
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TO DRAW PrRPCVDICULAr 


B 


FiS* 16 

centre C and radiua CB describe another circle Let L 
and E be tb© points of intersection of these two circles 
Join 4D or AE or DD Then this straipht hue wiU be at 
right angles to the given straight line BC at A 

(b) On the given straight line IBC) fix two poles 
(B C) equally distant from the pole at the given point A 


P 



Take a cord Wice as long as BC Make a tie at each of 
its ends and a mark at the middle Fasten the two ties 
at the poles D C and stretch the cord towards the side 
having taken it by the middle muk Fiv a pole D at the 
int reached by the mark Join BA It is the required 
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straight line which is at right angles to BC at the given 
point A 

(c) Fix a pole (B) at a ceitain distance from the pole 
at the given point {A) on the given straight line {AB} 



Take a cord of suitable’length Make a tie at both ends 
and a mark at a proper point m it Having fastened the 
ties at the poles {A,B), stretch the cord sidewise by the 
maik and fix a pole (0) at the point reached by it Then 
AQ IS the requued straight line 

To construct a square having a given side 
Method I 

“ In a bamboo-iod, make two holes {A,B) as much 
apart as the height of the sacrificer with uplifted 
arms^ and a third hole (G) mid-way between them Place 
the bamboo-rod on the east to-west line and fix poles in 
the holes (beginning) from the western extiemity of the 
sacrificial place Then freeing the two poles {C,B) on 
the west, describe a circle (by rotating the bamboo) south- 
east-wise by the hole at the (opposite) end Then unloose- 
^ ning the eastern hole and fixing the hole in the west (in 

1 The square to be constructed is to have, in the present case, a 
le of that length 
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‘5EC0KD MPTHOD 


its Qn^jinal position) describe another circle south west 
wise by the hole at the opposite end Now rcleaso the 
bamboo (completely) fit o^ain an evtremo hole at tlie mid 
die pole (C) place it towards the south over the i omt of 
intersection of the two circles and fix ii pole at the point 
(F) reached by the outermost hole Then fix at this pole 
the middle hole of the bamboo and bavin,, laid it aloo" 
the extreme outer ed es of the two circles ’ fix two poles 
{E D) at the two (outermost) holes It (the figure thus 
described ABDE) is a square (having a side) of one 
piirusa (Fig 21 ) 



hue (east to west) of the desired length fix n pole at its 
middle I asten the two ties at this pole and describe a 
circle with the mark Now fix poles at the both ends of 


the diameter (running east to west) Having fastened one 
tie at the eastern pole describe a circle with the other 


Til t 1 the b mboo holdb lat etHjt both th 
cl d the pol t m b tb p t of c t t 
» AvSl VI (8X0) \(Xi 



THIRD MnTHOD 


tie Describe a bimilnr cncle about the ucslern pole 
On joining the points of infei-scction of the circles, the 
second (i r , north-to south) dinmctoi will be found Fi\ 
two poles at (ho e\tiemeties of thib dinmetei Now, 
having fastened both ties at the eastern pole, describe a 
circle with the mark Similarlj describe circles about 
the southern, western and northern poles The exterior 
points of intersection of these circles will determine the 
square (Iig 22 ) 



Method III 

“ Take a cord as long as the measure (to be given to 
the side of the square) , moke a tie at both ends and a 
mark at the middle of itself and of its two halves Stretch 
out this cord along the east-west line and fix poles at the 
ties and marks Then having fastened the ties at the two 
poles of outer marks, stretch the cord towards the south 
having taken it by the middle mark and make a point 
theie Now fasten both the ties at the middle pole and 
stretch the cord towards the south by the middle mark 
over this point and fix a pole at the place reached 
Fasten one tie at this pole, another tie at the easternmost 

1 nSl.i 22 28 

8 



58 


rourxH >rETHOD 


pole and stretch oufc the cord having tahen it by the 
middle mark thus mil be obtained the south eastern 
corner of the square (required) Then freeing the tie 
from the easternmost pole fasten it to the ^vestemmost 
pole and again stretch the cord by the middle mark thus 
the south western comer will be determined Similarly 
can be determind the north eastern and north western 
comers of the square (Fig 23 ) 



Method n 

Take a cord tno times the measure of the given 
side of the square make a tie at both end and a mark 
at the middle With one half of this cord measure the 
east to west (breadth) of the square In the other half 
make a mark at a distance (from the western end) less 
by its one fourth Let this mark be called nyailchana 
Make another mark at the middle of that half for the 
purpose of (determiatog) the eastern comers Having 
fastened the two ties at the two extremities of the east 
to west breadth stretch the cord towards the south by 
the nyaiichana mark Thus the two eastern and two 


ApSl 7 
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westein corners of the square should be constructed by 
the middle mark of the other half of the cord (Fig 24 ) 





EW~(i, the given side, AE = EB ^D'iy -WC~(i/2, 
A'£; = EB' = VnV = WC' = 3a/4. ED' =EC'=^WA' = WB' = 
5a 1 4 

Method V 

“Add to a cord as long as th© gwen side its halt 
and make a mark at a distance (from the othei end 
of the added portion) less by its sixth part Fasten 
the ends of the (inci eased) coid at the extremities of 
the east-west line and stretch it towards the south having 
taken by the mark and put a sign at the point reached 
by it Do similarly on the north and again on both sides 
after interchanging the ends of the cord This is the 
construction ^ (Fig 25 ) 


1 BSl, J 29 36 

2 Ap/Sl,i 2 
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OIDLST METHOD OF CONSTRUCTION 
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rxs- 

Clt«o tlje given eide ^B=JSB»D)F=TFl/=c/2 
A'E»EB'BiD'iVssWC'^6afl2 ED'^EC'^WA'^Wa » 
lSa/12 

The Method I is described in full \>y ^pestamba * Ifc 
is noted and parti/ described by Baudba/ans This 
seems to be the oldest Hindu method for the construction 
ot a square on a given straight Im lor the practice 
ot the ms'isurement of the Fire altar with the bamboo 
rod 18 mentioned as early as the TaitUriva Samhia (c 
3000 B C )3 and indeed reappears m almost all the early 


’ L t 
* h£l I 13S 
^ TS s Iff 


I IJ S } la d O I n a I t a d myth lo c 1 

' ‘ n lb d the > { b mb 0 rod ) Tfa s 

T tt y ^ yah t b err s SmteifTii) b taboo th b mboo 


n e led th Ago < ily it o r ) to a t h in w th hi 
b rtb pi ( 5)Thciiotah bennrr ted in th t w h 
thn Ago w t»wy£ mthet^ h ate dth reed h re rted 
to the h le wh oh f m d by th p f ret on a( tb r ed Th 
mjtt 1 gy t ppeer w tb Jlf t ffg S I ta (i 2 4) d S U 
P lUB hma The I tt r d e b Ag w t *w y f m the god# 
b nt d I to » f eff «b n ti h Ilow a d wh n nude t a 
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Samhitas and Bidhvianas ^ It is found to have been 
gradually replaced by the measurement with a cord 
which was introduced about the time of the Satapatha 
Bidhinana (c. 2000 B C ) ^ 

The Method II occurs only m the Baudhayana 3ulba 
It IS clearly based on the previous method and is indeed 
a combination of foui operations by it ^ 



The Method III is taught by Apastamba ^ and Manu ^ 
The latter emphasizes that it should be exclusively used 
in all cases of the construction of a square on a given 


as it were, smoke tinged” (vi3126), again ‘ Agni went away from 
the gods He entered into a bamboo stem , whence that is hollow 
On both sides he made himself those fences, the knots, so as not to 
be found out, and wherever he burnt through, those spots came to 
be” (vi 3 1 31) 

1 MaiS, 111 2 4 , KfS, sx 3 4 , KayS, xxxii 5 6 , SBt 

2 SBt.x 238 ff 

2 Compare Burk, ZD MG, Iv, p 547 

^ Loc cit 

5 MdSl, 1 14-21 , compare also vii 7 ff 




b2 construction on RnCTiNQLL 

straight Ime This method js also applied by Katja 
yana * It may be uoted that the cord used m the course 
of the construction is called m the Monoua ^wlha by 
the technical name paUcangi ( fire jointed ) because 
it has fire (paitcaj joints (a»<;a) itz ttro ties and three 
marks The rope has been sometimes called -paUm 
( that (vhicb is laid out } bccau e measurements are 
made by laying (pata) it out on the ground 

The Method IV is giren by Baudhayana ® Apas 
tamba * l^styayana Maou*^ and Maitruyana and the 
Method V by Apastamba^ and Katya} ana ® It is also 
taught by Baudhayana He would however restrict 
its application to the construction of a rectangle 

To construct a rectangle of gtien sides 

If you wish to construct a rectanj^le fix on the 
ground two poles as much apart as you wish (the length 
to be) On either sides (before and behind) of each of 
these poles fix tno other poles at equal distances from it 
Take a cord as much as the breadth (of the rectangle) 
make a tie at both ends and a mark at the middle Having 
fastened the two ties at the two poles about the eastern 
pole stretch the cord towards the south by the mark and 
put a sign (where the mark touches the ground) Then 
fasten the two ties at the middle pole and again oraw the 

* lb d vn 

^ KS 18 10 

a L 1 

1 ApSl 3 

* KSl 12 3 c mp e »l«o hSiP 1C 

* MiSl 5 ff 

T L ct 

» KSl I 14 e 

* SSt 42 4 
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cord over the sign towards the south by the mark and fix a 
pole at the mark That is the south-east coiner (of the 
rectangle) Thereby is explained (how to determine) the 
north-east corner and also the two western coiners ” * 



Fig* 27 


This method is alike m principle to that em- 
ployed by Apastamba and Manu for the construction of a 
square on a given straight line {Method III) Still Baudha- 
yana would restrict its application to the construction of 
a rectangle having given sides and of an isosceles trapezium 
having given face, base and altitude 


To construct an isosceles tia-pezium of a given altitude, 
face, and base 

To construct a trapezium whose altitude, face and base 
are given, Baudhayana ^ follows a method similar to the 
one adopted by him for the construction of a rectangle of 
given sides Only cords of given different measures aie 
employed for fixing the extremities of the face and base 


1 BSl, 1 36 40 

2 BSl, 1 41. 
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The methods su'»f’ested by Ap-istamba for the earn© 
purpose will be understood from thoeo adopted by him for 
the construction of the Mahavedi The ehope of the 
Mahuvedt 13 prescribed by tradition to b© an isosceles 
trapezium whose altitude is 3l> pada (or prakrama) face 
(units) and base 30 (umts) Apastamba gives four 
methods for its construction Ail of them are m principle 
the game It is to draw a straight line through both the 
extremities of another straight fine equal to the given 
altitude and at right angles to it Along these straight 
lines and on other sides of the altitude are measured 
lengths equal to half the given lengths of the fsce and 
the base And thus the isosceles trapezium is drawn 
Apastamba distinguishes between his different methods as 
EkarajiiavihaTana ( The method of construction with 
one cord ) and Dvnaj^vavtharana ( The method of con 
struction w-ith two cords ) 

Method 1 

Add to a cord of 36 (pada or pre^ramn') 18 and make 
a mark at 12 and a mark at 15 from its western end 
Having fastened the ends of the cord to (the two poles at) 
the two extremities of the east west line (of 30 pada) 
stretch it towards the south by takin^ by the mark at 15 


APS 
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and fix a pole (at the point reached by the mark), (proceed) 
similaily towards the north These poles are the 
two western corners of the vcdi Foi (detei mining) the 
two eastern corners, interchange (the ends of the cord) 
and then stretchmg it towaids the south by the mark at 
15, fix a pole at (the point leached by) the mark at 
12, (pioceed) similarly towards the north These are the 
two eastern corners This is the method of construction 
with one cord (Fig 28 ) 

Method II 

" Ihe diagonal of a rectangle whose sides aie 3 and 4 
(pa da or -pi ahi am a) IS 5 With these increased by three 
times themselves (are determined) the two eastern corners 
of the vedt With them increased by four times them- 
selves (are fixed) the two western coiners ” ^ (Fig 29 ) 



Dec 


Fig*. 2Q 


3^+42 = 52 

3 + 3 3=12 

4 + 3 4=16 
5+3 5=20 

3+4 3=15 
4+4 4=20 
5+4 5=25 


12 * + 162 = 202 


152 + 202=252 


Method III 

‘ ‘ The diagonal of a rectangle whose sides are 6 and 12, 
IS 13 With them the eastern corners of the vedt (are 


Q 


‘ ApSl, V 2 
- ApSljlY 3 
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determined) and with them increased by twice theroselres 
the western corners tare fixed) ^ (Fig 30 ) 

5 *+ 128=13 

5+25=15 
12+2 12=36 
18+213=30 

15»+36*«S9» 

DOC 
Fig* 30 

Mstfiod tv 

The diagonal of a rectangle whose aides ore S and 15 
18 17 with these cords the two western comers of the 
ticdi (are measured) The diagonal of o rectangle of sides 
12 and 95 is 37 with these cords (ore measured) the 
east ni comers * (Pig 31) 


8* + 15* = 17 
12 +g5*=S7'* 

& ^ C 

FlS* 31 

I 

ApSl 





10 coNhrRLci ininLLCLOonAM 


67 


\pnstnnibH obsorvc"; “ These ore the Known methods 
of construction of the {Satnmhl) vcdi ” ' 

To cotisirtui a parallcloijrnm havuu/ gtviu sidts at a 
ijiini wchualtott 

For the proper construction of nn nltnr of prescribed 
8i?o and shape, ifc \vas comotiincs necessary to make bricks 
of the shape of a parallelogram ha\ing gi\cn sides at a 
given mchnalion For instance, Apastamba sb>s 

'* Make a class of bricks, one-fifth of a purusa long and 
ono-ninth of a purusa broad, {the two sides being) inclined 
{nata) suitably so ns to fit bjathd-yagaiii) 

The reference in the end of the rule is to the bent of 
the wnng of the fnlcou-shnpcd altar where those bricks 
shall ha\o to bo used Thibaut observes “By ‘nata, 
bent’ the sutrakura means to indicate the sides of the bnck 
bo not form rectangles The shape of the brick is rhom- 
doidical, the angles, which the sides form with each other 
are the same which the w’lngs of the Sycua form wuth the 
body 

Apastamba does not expressly teach us how to con- 
struct a parallelogram of that shape But it could be 
inferred from the method laid dow^n for the construction 
of another parallelogram Ho says, 

“ (Construct) bricks for the wing writh four sides tw'o 
sides one fourth purusa each and two sides of one-seventh 
purusa ’’•* 

By the expression pahscsiaha (“ brick foi the w'lng ”) 
IS implied that the inclination between the tw'O contiguous 
sides of these bucks must bo the same as the bending of 

’ “ Etavanti jfieyuQi vcdi-viliaiaiiani bliavanti ” — ApSl v C, 

’ ApSl, svt 2 

* Thibaut, •5«/c(7sulras, p 31 

* Ap6l, xi\ 5 
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the wings where tlioy are to be used Now the beudm" 
of a wiaghas been <Je6neJ thus * Describe n rectan'*lo 

ABCD of breadth lAD} equil to 1 puni«a ond Icn^^th ( IB) 


U 



2i5-puru8'i Draw AfK bisectmg DC ond at right an les 
to it Dtav DP one purusa long meeting WW at P Cut 
off PN equal to DP Draw NB PD PC This will 
give the beadjOc of the wing 

Apa tamba teaches the following method for construe 
tioD of the above pahaeata) a 

Construct a rectan<^le ('ibcd) of length (aD) equal 
to one fourth of a purusa and breadth (Dc) equal to 
one seventh of the side (DM) of (half) the win, bj the 
slanting side (DP) the mouth of this cectan 5 ,le should be 
changed so that the sides (D/ and le) mi,bfc be bent to the 
one seventh of the slanting side of the wmg (DP) 

Thus we have tha required parallelogram aefD whose 
sides aD / are equal to one fourth of a purusa each and 
sides fD ttg are each equal to one seventh of a purusa and 
they being inclined as specified 


^ Cf bd % 6 8 

* ApSl s 8 
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It ‘'liould be particular!} noticed that m the above the 
inclination between the two -^ides of the parallelogram to 
bo constructed oi between anj two lines m geneial is not 
stated in teims of angular units (though the conception of 
such IS not wanting in Hindu astronomy) but m terms of 
the relation between the sides and diagonals of a certain 
rectangle along which the two given hues w'ould he 

Apastamba gives also a slightly diffeient method of 
constructing a parallelogram Ho says 

" Draw^ a rectangle one-fifth of a purusa long from east 
to west, and one-tenth of a purusa broad , to the south as 
well as to the north of it draw another (rectangle of the 
same si^e) Draw the diagonals of them passing through 
their south-western corners 



From this we can easily guess the method that was 
generally followed m the Sulha for the construction of 
a parallelogram having given sides at a given inclination 
Let A, B represent the given sides and the inclination be 
the same as that between the diagonal PB and the side 


1 Ibid, XVI 8 
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two C\SE& 


A 

i s 


p a 


e 
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Z 
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a 4 

5 3 

> 


34* 


PQ c)! the rectangle SRQP Now draw the rectangle 
jBPCP Bimiler to the given rectangle such thit its dja^onaf 
PD be equal to the given side B Then draw the rect- 
angle DE'P'C so that its side CP' be equal to the differ 
ence between A and PC Now draw the rectangle E'D'C'P' 
equal to the rectangle EDCP Join D'P 'th.^xiDDP'P 
ts the required parallelogram The Fig B4 answers to the 
case when A > PC Inca8e^<PO the rectangle -DF'P'O 



should be drawn so as to overlap tb rectangle EDCP (Fig 
Bo ) 





CHAPTER VI 


Comdin'atiok of Apfas 

To draw a square cqmvahni io v ttmos a given square 

Tho solution of this proposition practically depends 
upon the construction of squares and rectangles having 
given sides By the so called Pythagorean Theorem, the 
square described on the diagonal of the given square will 
have an area twice as much To draw a square thrice as 
much as the given square, tho rule is * 

“ (Construct a rectangle whose) breadth will be the 
measure (of a side of the given square) and length its 
douhlc-producer (i e , diagonal) The diagonal of that 
rectangle is the treble-producer 

By repeating the operation and constiucting each time 
a rectangle whose one side will be equal to a side of the 
given square and another side equal to the diagonal of the 
rectangle constructed at the preceding stage, we shall 
finally arrive at one, the square on whose diagonal will be 
equivalent to n times the given square This method is 
taught by almost all the wiiteis 

Oftentimes the piocess can be much shortened by a 
skilful device For instance, if n happen to be a square 
number, equal to say, then the desired result will be 
obtained by drawing the square on a straight line p times 
a side of the given square Thus Katyayana observes 

‘‘ Twice the measure (of a side of a given square) 
is (its) fourfold-producer , thrice the measure is the 

ninefold-producer , four times the measure is the 

1 


1 BSl, 1 46 , ApSl, 11 2 , K^l, ii 14 
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Mni;riPLi oi a squ'vpf 


sucteenfold pi-odocer many tmits of a measure a 
are m a cord so many row (or senes) of squares (of thak 
measure) there null he in a square oa that cord as a side 
Combine Ibcm * 

If n IS not a sguara number simplification can be made 
by expressing it when possible as the sum of two square 
numbers Thus if 

n==p4+9* 

where p j are rational quantities then if x deoote a side 
of the equired square and c a side of the given square 
we shall have 

x^ss{pe)^+{qc) »{p* + (7®)c*ar«e» 

Se that with one construction only we shall yet a square 
n times the given square K ity yaos has given some 
instances of this friod He says 

(If a rectangle be drawn with) one pada (a unit of 
linear measure) as the bre idth and three padas as the 
Jen„th ifs cliae,onal will be tenfold producer (If a reel 
angle be drann with) two padas as the breadth and six 
padas as the length its dia onal will be fortyfold 
producer ^ 

The first of these instances occurs also m the Mdnava 
Sulba Similar instances are also found in other worts 

A simpIiScatioa is also possible even, if n is expressible 
as a multiple of a square number though not as the sum 
of two square numbers 

Kityayana gives another very elegant and simple 
tnetbod of findvog a square equal to tbs aum of a number 
of other squares of the same size He says 

As many squares (of equal size) as you wish to com 
bine into one the transreiae line will be (equal to) one 

‘ KSf j 8 9 c mp 1 IpSl j 6 7 
« K6i 89 
s SI SI r 4^ 
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less ihau that , twice a side will be (equal to) oue moio 
than that , (thus) form a tiiangle. Its arrow (i c., alti- 
tude) will do that 


A 



Thatas, if n be the number of equal squaies to be 
combined together into one, form the triangle ABC whose 
base BO is of length (n— 1) times a side of a square and 
twice the sides AB and AG of which are severally equal 
to (n + 1) times a side of a square The method of draw- 
ing the triangle, which will be consistent with the geo- 
metrical methods of the 3iilba is this Draw the line BO 
of length (n — 1) times a side of a square Fix two poles 
at B and C Talie a cord of length (n-fl) times a side of 
a square Fasten its two ends at the two poles and 
stretch the cord sidewise having taken it by the middle 
point Let A be the point reached Bisect BO at D and 
]Oin AD Then the square on AD will be equivalent to 


i" —ksi, vi 5 

Compare also tbe Panhsta, verses 40 1 

10 
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SUBMULTIPLn or A SQUARE 


the sum of n given squares 1 or 

s=nfl® 

To draw a square e^witafcwi to the nth part of a 
given square 

After describing the method of draiving a square 
equivalent to 3 times a given square Baudbayana 
observes 

Thereby is explained the generator of tbs third part 
(trti^Q^araRi of the square) It is the ninth part of the 
area ^ 

Similar remarks occur also in the works of Apastambn 
and iKatyayana The former says 

Thereby 13 explained the generator of ths thirl 
part Division into nine (parts) ® 
ind the latter 

Thereby is explained the generator of the third part 
Division of the given measure into nine parts ^ 

The commentators disaoCee about the method actually 
implied m the above rules According to some * it is 
this Fmd a square equivalent to three times the given 
square Then divide a side of this square into three equal 
parts A square drawn on any of these parts will be 
equivalent to one third of the given square For on 
drawing parallel lines through the points of division the 
second square will be divided into nine (square) parts 
Hence each part (square) is equal to one ninth of it and so 

1 BSl 47 
» ApSi J 

5 KSI 15 6 
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to one-third of the given square According to otheisA 
the method is this Divide the given square into nine 
equal squares Combine three of these squaies into one 
And it will be equivalent to the third part of the given 
area Some - are of opinion that both the methods are 
implied by the text 

Both the interpietations are valid inasmuch as they 
produce the correct result Thibaut prefers the first 
interpretation as it preserves m a better way the con- 
nexion of the above lule with those just piecedmg 
But the Sulbaktiras appear to have implied both the 
methods Kiityayana’s rules following those noted 
above are 

“ The third part of the side (of the given square) 
produces the ninth part of it Three of these ninth 
parts (on combination) will give the generator of the 
third part (of the given square) 

Again this is the method adopted by Baudhayana m 
constructing the Paitrthvedi which is square in shape 
and is equivalent to one-third the square on a side 
18 padas long * Fuither he has expressly adopted both 
the methods in measuring the Sauirdvianihi-voch ® 

Pioceedmg in the same way we can find m geneial 
a square equivalent to the nth pait of a given squaie 
Either First find a square equivalent to n times the 
given square. The square on the nth part of a side of 
this square will be equivalent to the nth part of the given 
square Or Divide a side of the given square into n 
equal parts On di awing parallel lines through the points 
of division, the given square will be divided into n^ equal 

^ E g , DvaraLanatlia Yajva 

2 Karavindasvaml 

3 KSl, 11 17 8 

* Vtde infra, p 98f 
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ADDITION or ‘iOlAHt S 


square parts The square combsrtJUg n oi tbeaa e^enjeu 
tarjr squares niU be equivalent to the iilh part ol the 
given square 

The vhale process wiU of course bo much simplified 
if n be a square number equal to ;>* saj For m that 
case we shall have simply to divide a side of the given 
square into p equal parts The square having one of these 
parts as a side will be equal to nth part of the given 
square ^aty yana fumiahes us with some instances of 
this hind 

By means of half the measure (of the side of a 
given square) is obtained a square equivalent to the fourth 
part (of the given square) by one third the measure is 
obtained (a square equivalent to) the ninth part by 
one fourth the measure is obtained (a square equivalent 
to) the sixteenth part ^ 

Similar instances are also given by Apaatamba ^ 

To drau. a square cqutialent io the sum of iito difftrenl 
siMTes 

Baudhjyaoa gives tho following method of boiution 
of this proposition 



Fig'S 7 

1 kSi in 11 
3 Albl 10 
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" To combine two difieient squares, cut off from tbo 
larger a (rectangular) portion with a side of the smaller 
one The diagonal of this segment \\ ill he a side of the 
sum ” * 

The same method is also taught by Apastamba - and 
Katyayana * 

Let ABCD be the laigei square and P a side of the 
smallei Cut o2 IF and DH making each equal to P, 
and complete the lectangle AFED Join AE Then 

DE^=AD^ + P2 

The proof of this proposition will be evident fiom the 
Fig 38 which, m fact, simply leprescnts the complete 
constructions taught in the ^ulha 



D 


B 


Fas* 38 


€ 


uAPjCD + UCGRI =^ADE + 4FF + ^EGH + 


Or AD^ + P^ = 


+ nBIJF, 

= ^ABK + ^AEF + ^HIK +z^EHJ 

+ dBijf, 

=nAEHK 

AE^, since CG=P 


1 USl, 1 o2 


ApSi, 11 1 
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sdbtpaction or sQuarfs 


To thaw a square equitalcni io the difference of lice 
different squares 

Tot tbe solution of this proposition Baudbujana* and 
Apa tamba give the following rule 

To deduct a square from a square cut of! from the 
larger a (rectangular) sogmeot with a side of the square 
which 13 to be deducted Then draw a longer side of 
tbib segment dia^onail; across to the other longer side 
and where it falls (on the other side) cut off that portion 
By this cut off portion the deduction is finished 



Let ABCD be the larger square and P a side of the 
smaller square to be deducted from it Cut off AF and 
DE making each equal to P Join PE Draw FE by the 
extremity F so that it falls on AD at G Join GE Then 

GD ^OE -DL^=:4.D^-P3 
This method is also taught by Latyayana ^ 

’ BSl 51 
* ApSI 
hSl 1 
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1 ho proof of this proposition will appear on completing 
the constructions indicated m the Sulha The square 

IS 



GEPQ, which IS equal to the square ABOD, 13 comprised 
of four rightangled triangles each equal to GMQ and of 
the square HKLM Therefore 

GEPQ=z QDEH + DRLN + HKLM, 

= GDRM + DEKN, 

.* GDRM=ABCD -DEKN, 

or GD^=AB--DE 2 

Apastamba has given a demonstration of the above 
rule together with an illustrative example 

“ The side drawn cross becomes the diagonal (of a 
certain rectangle) Let it be the generator of the four- 
fold (of a certain square) It produces (a square equal 
to) both the squares which are produced separately by 
the cut-ofi portion (of the opposite side) and the other 
side (1 e , the shorter side of the rectangular segment 
of the larger square or the side of the other square) 
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couBiNmoN or TUUNnrrs 


li tbe other side bo jne purusa tho rtinaiudQr will bo 
three square purusas ifc has been stated (before) ^ 

For the construction of a Firo nltor of proper size and 
shape it is also necessary to I now how to combine into 
a square figures of other finds cjj a square and o 
rectangle two rectangles •* No specific rules for this 
purpose are found in the Sitlba nutra Hence it follow 
thit Such combinations sball have to be made tvitb the 
help of the methods taught Thus figures of every other 
hind are first transformed into squares and they ore then 
combined into a square by the methods just de cnbed 
This method has indeed been taught by Ivuty lyana for 
tho combination of triangles and pentagons 

To drnit ft square eq»it>dfe»f io iuo ffiien triangle* 

After describing a method for the transformation of 
an ISO celes triangle or arhotnbus into nsquare Katvayans 
observes By this is explained the combination of 

trian^'les That is the triangles and rhombuses to be 
combined should first be transformed into squares sever 
ally and tbe sum or diSetence of these squares is then 
found by the methods already eipl lined The final result 
can of course be put m the shape of a square rectanj^Ie 
or tnan le as required 

To Iran i square equivalent to iuo given pentagons 

Ivaty vana has also indicated a method for the com 
bination of pentslaterals (pallcaka ni) 

By this IS also explained a method for the cotnbina 
tion of pentalatenls too BreaJ up a pentalateral of 


• e 

* Cf Ap^l 
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equal angles mto isosceles triangles, and break up a penta- 
lateral of unequal angles into squares 



Fig*. 43 FIS’ 43 


The latter part of this rule appears rather to be 
obscuie How to break up an irregular pentagon into 
squares^ Mahidhara has failed to grasp the matter 
accurately and hence made a worse confusion ^ I think 

1 KSl,ly 8 

2 Mahidhara has once explained efco/kOrna=“ one triangle," dmKarna 
= “two triangles,” trifcarna=‘* three triangles” and j)ancalaTna = 
" fi\e triangles " Later on he says c?,a?carno means ‘ equal angles ” 
and dmharna “ unequal angles ’’ His former interpretations are 
certainly wrong If Katyayana had indeed meant “ five triangles ’’ 
by the term pailcakarna, what did he mean by the rule, " Paficakama- 
naCca prauge apacchidyaikakarnanatn dvikarnanaip samacaturasre 
apacchidya ” ["Breakup pancalarnas of el alarna (variety) into 
isosceles triangles and break up pffiicokarna^ of dtilarna -vanety) into 
squares ?”] 

11 
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HlMSAMUKHr 


Kutyuyana bns jq view a penlagoa of flie shape iDCDE m 
which CP-PD==AM and BC=:Ul -ED=CP{i (Fig 4'') 
or m which Cl PD Ail BC MP ED nrc all equal 
(Fig 4S) We find description of bricks of these shapes 
in the iSuIha oi Baudbnyana * and they are ordinarily 
called hamsamukhi ( of the shape of the mouth of a 
^oose ) Obviously a pentagon of (hat kind can be 
easily transformed mto two or three squares of equal aire 
So that by combining the transformed squares we can 
find a square equal to the sum or difference of two or 
more pentagons 



CHAPTER VII 


Transformation or Areas 
To transform a rectangle into a square 

For this purpose Baudhiiyana gives the following rule 

“ If you wish to transform a rectangle into a squaie, 
make its breadth as the side of a square , divide the re- 
mainder into two parts and changing the place (of the 
farther one of them) and inverting, add it on the other 
side of the square Then adding a (square) portion, fill 
up that (the empty space in the corner) It has been 
taugbt (before) how to deduct it (the added square from 
the full square thus formed) 

Let it be requued to change the rectangle ABDO into 
a square 



Fig- 44 

From the longer side AG cut off a portion CE equal to 
the breadth QD of the rectangle Complete the square 
GDFE Divide the remaining park ABFE of the given rect- 
angle into two halves by the line GH Take the remoter 
half ABHG and place it after inversion on the other side 
of the square GDFE in the position DG'H'F Complete 


1 BSl, 1 58 




§4 TR\NsroRMmoN or reotvnolC 

the square GOPQ by adding the portion HPH'F 
The given rectangle is easily found to be equal to the 
difference of the two squarea OPO’G and HPH'F This 
difference can be found by tbo method taught before That 
la draw a circle with centre O' and radma Q'P cuttm 
DH at M Draw MN perpendicular to O'P Then 
G'N =<3Af*-AW*=sGp2-/fP* 

BO that G'W IS the aide f f the equare which is equivalent 
to the given rectangle IPDC 

The same method 13 taught also by Apastsmba^ sod 
Katyuyana The Utter is a little more explicit than the 
other He says 

If you wish to transform a rectangle into a square 
cut oS (from the rectangle a square por 
tion) with its shorter aide Divide the other portion 
into two parts Take the farther portion on the east and 
add it on the south (of the square portion) Completa the 
(square) figure by mtroduciog a (small square) piece The 
method for its deduction ha been taught 

Katyayana suggests a different procedure for the trans 
formation of a rectangle whose length much exceeds its 
breadth 

If (the rectangle be) very long cut it again and again 
(into squares) by the breadth combine these squares into 
one square add to this the remaining portion (of the rec. 
tan le) after transforming it suitably ® 

A r M V 
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This IS certainly no improvement on the othei method 
It -will, in fact, lequire more operations to complete the 
desired transformation The first method is very general 
and IS equally available for all cases of transformation of 
a rectangle into a square 

To fians/orm a sguaic into a rectangle 

Baudhayana gives the followmg rule for transforming 
a square into a rectangle 

“ If you wish to transform a square into a rectangle, 
divide it by the diagonal. Divide again one part into 
two, and add them suitably so as to fit the two sides (of 
the other half) ” ^ 



The same method is also taught by Katyayana ® This 
method is much circumscribed inasmuch as it transforms 
the given square into a rectangle in which the length is 
double the breadth and is itself equal to the diagonal of 
the given square 

To tiansfoim a squaie into a lectangle luhtoh shall have 
a given side 

To transform a square into a rectangle which shall 
have a given side, A,pastamba gives the following rule 

“ If you wish to transform a square into a rectangle, 

^ Bil, 1 52 2 KlSl, in 4 




8G METHOD or BlUDnAl\h\ 

(cut off from it a reefcanj^ular SB ment) by mating a side- 
as long as you wish (a Bid© of the transformed rectanglo 
to be) What remams to excess should he added (to tb& 
former) as suitably as to fit ^ 

A similar rule is given also by Baudbuyona 
Or else if the square is to be transformed into (a 
rectanole) of this (i c one specified) side cut off (from 
the square^ a segment, by that side Wbat remains in 
e\cesg should be added along the other side 

The latter portion of both the rules is obscure mss 
much as the operations to be employed bavo not bec-n ex 
plained fuffv They were doubfJeas banded down byoral 
tradition 

Thibaut 3 followed by Burk * thinks the method im 
plied to be tbis Let the side of a given square be 7 
units long It IS to be transformed mto arectosgle whose 
one side wdl be say units long Cut off from the 
given square a rectangle of 5 by 7 unitb There will then 
remain in excess a rectangle of 7 by 2 units fVom 6 b« 
cut off a rectangle of 5 by 2 umta and add it properly to 
the other portion Then remains a square of 2by 2 units 
Change this into a rectangle of 0 by 4/d units and place it 
by the side of the previous rectan 5 ,l 6 so as to fit Thus 
we have finally a rectangle of 5 by 49/5 (="+2 + 4/5) 
units 

This explanation is doubtl s wrong Por at the final 
stage it begs the origin il problem it elf If the Sulha 
writers bad te-iliy intended asimpl© arithmetical operation 

1 jpSi I 1 

^ BSi 63 Tbbulsr An of tbe be tea g fihi tr 
coiie t It b Bid b wft ot virv 

The fonn rrdn $g hjo land j bia d tioa of fhs B dhSya 
S t S I aaialo pp in apeop a I the Baudhag n S lb a 
t 5 S £ a p 20 
I ZOMQ LVI p 331 
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to be followed at the final stage of then method, as is 
supposed by Thibaut and Burk, they could have, and 
very likely would have, directed to adopt it at the preli- 
minary stage, without taking recourse to any kind of geo- 
metrical operations at all The method of Apastamba and 
Baudhayana was of course geometrical, not arithmetical ^ 

According to the commentators Sundararaja and 
Dvarakanatha Yajva, the method implied is similar to 
this : 

“Produce the northern and southern sides towards the 
east as much as you wish (a side of the transformed rect- 
angle to be Complete the rectangle and) draw the diagonal 
passing through its north-eastern corner (Find the point) 
where it cuts the transverse side of the (given) square 
lying inside that rectangle Leave off the portion of that 
side lying to the north of that point and make its southern 
portion the breadth of a rectangle That will be the rect- 
angle (required) 


1 It may be noted that Thibant bas discarded on a different occasion 
certain arithmetical interpretation of a rule of Baudbayana by Dvarakn- 
natba yajva ^itb the remark, “ The commentary instead of showing lion 
the desired end could be attained by making use of the geometrical con- 
structions taught in the panbhasha, sutras, employs anthmctical calcula- 
tion , but this was of course not the method of the sutrakara ’’ (Pandit 
0 S , X, p 73 ) 

Similarly Burk remarks about certain explanation of the commentator 
Sundararaja “ This explanation of liicya is incorrect because the 
Sulbasutra deals with geometrical construction, and not with ‘ numeri- 
cal calculation In commenting jtlci/d from the standpoint of arithmetic, 
the commentator falls into a similar error as disclosed by Thibaut in 
another case (J/ISB, XLIV, 272) ’ (ZDMG, L^T, p 329 ) 

* lim I ^ ^4r- 
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GEOMBTRICAL PHOCCSS 


Let ABCD be the given square and A/ (he givenJength 
which IS greater than a side of the square 


\ 

1» 

_ 

\ 

\ 


Dr c 


47 

Produce and CB to B and P rSBi>ecUve)y that 
DEssC-FssA/ JomfiP and complete tbercctangle EFCD 
Draw the dia onnl EC cutting 4B at P Then PB will be 
the breadth of the transformed rectangle Through P draw 
the 8frai<»ht /me HPO paraffel to ED or PC Then HFCG 
IS the rectangle which is equivalent to the square ABC D 
and whose side CP is equal to (he given length M Fot 

^EFC ^^EDC 
a^EHP==:^BAP 
^PBC^^PGC 

parsllelo ram /fPBP=paraUelOoram Al OD 
Hence paralielogram HFCO^square ABCD 

Q E D 

Burk was led to suspect whether the method explained 
by the commentators was indeed la view ol the Sulba 
karas and to discard it ultimately for the simple reason 
that this method is so scientiBc Thibaut has not 
directly assigned any reason for hib rejection of the inter 
pretation of the commeatatoea He seems howeier to 
have been led by an observation of Dvarakanatha Yajva 
anyocco prokoTflh ( Also another method ) which just 
precede his delivery of the method But the prehtninary 
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remark of Sundararaja is ayainatia piahmali [“ This is 
the method (taught) heie] ” The rule has been formula- 
ted by the two commentators m identical words So 
one has doubtless copied from the othei Diffeience m the 
preliminary lemark may be explained thus Sundararaja 
explains the method just after the above lule of 
Apastamba which is its pioper place But Dvarakanatha 
Yajva gives it under the imperfect method of Baudhayana 
for the tiansformation of a square into a lectangle 
which precedes his perfect rule stated above So it was 
very natural for him to remark that it is “ another 
method ” 

Why Dvaiakanatha Yajva explains the method at a 
place other than what is proper for it seems very probably 
to be this The process as defined m the rules of Baudha- 
yana and Apastamba does not begin, as has been already 
pomted out by Burk, with the construction of a greater 
rectangle {EFCDm Big 47) as required in the above expla- 
nations of the commentators But it begms very clearly 
to cut ofi from the given square a smaller rectangle 
{ABFE in Fig 48). Or in other words the explanation 
of the commentators has in view the case in which the 
given length is greater than a side of the given square, 
whereas the rule of the Sulbakaras has in view the case 
in which the given length is smaller than a side of the 
given square So Dvaiakanatha Yajva was not wrong 
in calling the method described by him to be a difierent 
one This ease was treated under the unsatisfactory rule 
of Baudhayana undoubtedly as a sort of modification and 
impiovement of it The case of the Sulbakara has been 
explained by him in its proper place under the succeeding 
rule 

The geometrical process in the case that was in view 
of the Sulbakaias is this From the sides AD and BO ot 
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the "iveD squire {HOD colon ir and respectively ' 



naakin^ each equil to tbe given length M which is smaller 
than *1 Bide o{ the given square Join AP and produce it 
to meet DC produced at P Complete the rectangle 
ADPH Produce BP to meet HP at <7 Then^Ht7r is 
the rectangle which is equivalent to the square and 
which has a side equal to the given length Th® 
proof is similar to that given before 

On one occasion Bsudhayaos makes a rectangle equi 
valent to three given squares one side of the re-ctangle 
being hall of a side of a square ® This case la o 
simple one indeed but it shows that he knew other methods 
of transforming a square into a rectangle than that mdi 
cated m his imperfect rule 

To transform a square or a rectangle into an 
fropeajuTn u? ich shall have a given face 

Baudhayana gives the followino rule for the 
motion of a square or a rectangle into an 
trapezium or for what they call shortening of 
or a rectangle on one side 

I t lea tb eq al t Af r om lb de AD nd BC f tl 

g n q are b t n t fr m th« 8 d AB ad CD be tb ul 1« 
direct thtth g enl a ih M bottldbemad the paf eavitf” ttb 
ects gte cat S 
Bil 53 


isosceles 

transfer 

isosceles 

a square 




IN'IO I^OS( 1 F.l S 1F\!’I /Il/M 


‘)l 

li \ou V. i^-h (o m.iIvC '1 >'qunjc ot 'i leclangle sliorlcr 
on one Side (cut off i roct nitulni portion) h\ mn1»ing the 
‘=hortei length *1 <;ulc Dnide the rem under b\ (lie dingo 
nil! and place (the two poflioiip) on cither sides (of the 
poilion cut oft) after inserting ’ ' 





Let ABCD be n gt\cn squnre nnd P n gnen lino which 
is shorter than Ali From AB nnd DC cut o2 AE and DF 
respectively making each equal to P Join EF and EC 
Take the tiinngle CBE nnd place it after mvcitmg m the 
position /IDG Then AECG is the isosceles trnpc/iuoi 
which IS equal to the given square ABCD and whose face 
ID IS equal to the given length P 

We find a ncarl} similar rule m the >^aiapaiha Brah- 
mana - Let ABCD bo a leotangle Take AE=FB = 


A E HD 



Dll = CGr Then it IS said that the trapezium DDGH is 

1 B&l, 1 55 
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exacth equal to the rectat) !e ABCt) Tins method 
reappears in the Jjtaslamha bulba ^ 

To transform a square or 6 rectangle tnto a triangle 

It \ou wish to transform a square or a rectangle into 
a triangle construct a square whose area wjll be twice as 
much as the area of the figure (to he tTanslotme^) -Fi^ 
a pole at the middle of its eastern side Having fastened 
at it two ties (of two cords) stretch the cords towards 
the two western corners Cut off the portions I'ln*' 
bevond these cords 



Let P be the given rectangular figure to be transform 
ed Draw the square ABCD so that its area will be 
twice that of P Let 3f be the middle point of AB Join 
MD and MC Then the tnan^fe MCD is equal to the rect 
•m^ular fi«>ure P For ©ncli i equal to the half of the 
quare ABCD 

To iransfoTit an isosceles fnanjfc into a square 
If jou wish to transform an isosceles triangle into a 
square cut off its northern half by the middle line then 
place it on the opposite side after inverting By the 
method of constructing a square equal to a rectangle 


ApSf X 8f 
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constiucfc the squaie Thi‘- is the melliocl of consliuc 
tion ” ^ 



Fjs» S7. 


Let ADC be an isosceles triangle Draw tlie median 
AD Take the half ADC and place it after inversion in 
the position EGA Then the rectangle AGED is equal to 
the isosceles triangle Now transform the rectangle 

AGED into a squaie by the method given before 

To transform a sqnaic or a rectangle mto a rhombus 

“ If jou wish to transform a square or a rectangle into 
a rhombus, construct a rectangle which shall have an area 
twice as much as the area (of the figure to be transform- 
ed) Fix a pole at the middle of its eastern side Having 
fastened at it two ties (of two cords), stretch the cords 
towards middle (points) of the northern and southern sides 
(of the rectangle) Cut off the portions lying beyond (these 
cords) Thereby is also explained the construction of the 
other triangle ” ® 

Let P be a rectangular figure Draw the rectangle 
AECD so that its area will be double that of P Let G, 
H, E, F be the middle points of the sides AE, EC, CD, 

1 Kl§l,iy 5 

2 B3l,i 67. 
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DA respectiTclti Join GH HF EF EG Then lb6 
rhombus OHEF js equal to the rectangular figure P 

This method is taught by Baudbujana ipastaroba* 
and Kat}arana * 

To transform a rhombus into a square 
Eat} avana obserres 

If it be the case of (transformation into a square of) 
arbombus bisect it b} its transverse middle line Then 
construct as before 

Tbatis the rhombus IS first dnided into tvro isosceles 
triflOeles b} drawing a diagonal The triangles ire then 
tran formed into square bv the method given before 
Finnllj the two squares are combined into one square 


* ApSl XU 9 

* KSI 4 
Jhd C 
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Are\s and Volomi s 

The unit of area is defined bj \pastaniba thus 

“ B\ means of a measure is produced a measure 
That IS, the unit of surface measure oi area is the area 
of a square on a side of unit length 

In the !^ulbn we find express rules foi the mensura- 
tion of square- and iso'=celes trapeziums only It is cei- 
tain that mensuration of certain other elementary figures, 
such as triangles and rectangles, was also known m that 
time The area of the circle was only roughly approxi- 
mate Other kinds of rectilinear figures, par ticulaily the 
Fire altais of various shapes enumerated before, were 
used to be mensurated by breaking them up into elemen- 
tary triangles, squares and rectangles 

The numbci of sqnaic nntis in the aica of a square is 
obtained by multiplying the number of linear units in a 
side by itself 

Apastamba and Katyayana state 

“ As many units of a measure as are m a cord, so 
many rows (or series) of squares (of that measure) there 
will be m a square on that cord as a side ” ^ 



1 ApSl, 111 4 2 ApSl, 111 7 , KSl, 111, 9 




96 
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This result w is of course geoeralised so that the srea 
of aay square was used to be calculated by multiplym 
its side by itself 

The nwnler of agmre units m tJ e iren of a rectangle i$ 
obtained by mulUpljtng iojether the numherH of hneir 
umt'i tn the length and breadth of the rrclanjU 



Let KBCH be a rectaagie whose leogtb AB cootam* 
p UQits and whose breadth has 7 umts Oo dividiQ 
IB and iD and drawing parallel lines it is found that 
the rectangle ;4BCi> is divided into pg unit squares 
Therefore its area is pq units of area 

It should be noted that we do not find in the Sulba 
any explicit rule for the menauration of a rectangle But 
there is no doubt that it was used to be done in the above 
way Similarly from the method of constructing the 
tibhay bricks (Fig 7} which are of the shape of a scalene 
triaDole and of the parallelograms (IiqS 32 5 ef also 
P 14) it 18 clear that the following formulae also were 
known 

Area of a triangle (base) x (altitude) 

Area of a parsllelo run = (base) x (altitude) 

The area of a irape mm 

How to find the area of a trapezium has been demon 
atraied by Apaatamba in the course of determination of the 
area of the Mahavedt which is of the shape of an isosceles 
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trapezium whose altitude, face and base are lespectively 
36, 24 and 30 padas (or prakramas) He says 

“ The Mahavedi measures (in area) one-thousand less 
twenty-eight (square) padas Draw a straight line fiom 
the south-eastern coiner (of the vedi) to a point 12 padas 
towards the south-western corner Place the portion 
thus cut ofi on the obhei {i e , northern) side of the vedt 
after mveiting it It (the Mahavedi) will then become a 
rectangle After that construction the area will be 
apparent ” 


Q A. B B 
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Let ABOD be the isosceles trapezium Cut off 
WH~EB Join BH Place the triangle BHG after 
inversion in the position DGA Then, the rule says, as 
IS also obvious. 

The area of the trapezium ABGD 

= the area of the rectangle GBHD, 

= DHxBH, 

= 1 {AB+DG)xBH, 

= ^ (f ace -t- base) x altitude 

This result also follows at once from the method indicated 
in tha Saiapaiha Brdhmam and by Baudhiijana for the 
transformation of a square or a rectangle into an isosceles 
trapo7ium " 

I ApSl,v 7 
- 1 tJc <rt<pra, p aOf 

13 
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riguTC8 tilth a given area 

For the construcfcion of on altar of proper sue and 
shape as prescribed bj the Hoi} Scriptures it is some 
times necessary to describe a rectilinear figure bavin a 
given area For instance it is prescribed that the rrdi 
of the PitTija]>ia must be a square of on area equal to 
one ninth ol that of tbe Mahate^t 1 No«v the area of 
the MahavetJt is given to be 072 square padas So the 
problem becomes to construct a square having on area of 
lOd square padas A^aio it is said that the Sautramanih 
rr b 13 of the form of an isosceles trapezium having an 
area equal to the third part of the Mahatedi that is to 
324 square padas According to Apastamba and Kitya 
}ana this isosceles trapezium must be similar to the 
shape of the Mahavedt Thiscase n’lll be treated separately 
under Similar figures But Baudbu) ana seems to have 
left the shape of the ttapeztuna unrestricted Hence there 
arises tbe problem to find an isosceles trapezium bavins 
an area of 824 square padas Accordm to the tradition of 
some schools it is necessarj to construct square shaped 
altars of area varying from 1<( to 64 square purusas 

To construct a square having an area of lOS square 
padas 

Baudhajana gives the following method 
One third producer (i c tbe side of a square whose 
area is one third the area) of the square made with the 
third part of the Mahavedt is that (the side of the Paitrli 
vedi) Its area is tbe ninth part of the area (of the ^fala 
leJi) ® 

108 — 324/3 — 18 /3 So the required square will be 
one third of a square on a side 18 padas lon^. The 

1 B&f 1 81 

* BSl 1* , 3 

» J3SI 8 e mp r P <f t (0 8 ) p 4Cf 
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method for this latter constiuction. has been taught before 
Let AB be a straight line 18 padas long Divide it into 
three equal parts Let AO be one such part Describe 
the square AODE Join AD Describe a circle with 



centre A and radius AD cutting AB at F Join EF 
Then EF is a side of the square having an area of 108 
square padas For 

EF^ = EA- + AF^, 

= EA^ + AD^, 

= 3AC2, 

= \AB^ 

EF- = 108 square padas 

This construction is the same as to find a square 
three times a square of 36 sqaure padas For 108=3 x 6^ 
If 108 would have been a square number or expressible 
as the sum of the two square numbers, the solution nould 
have of course been ^ery easy 

To construct an isosceles trapezium having an area of 
321 square padas 

B.iudhayana says 

“ If a square be formed nith the third pari of the 
Mahavedt, its sides mil be each IS padas long Then b\ 
making it longer on one side and shorter on the other, 
the sides should be determined optionalU is necessary ” ^ 


^ hti! 1 6G 7 
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The rule does not e^rplaia clearly how the aides of the 
square formed with the third part of the Mahaicdi are to 
be varied so that the modified figure may assume the 
shape of an isosceles trapezium but still retaining the 
atne area It seems however that the altitude is left 
unchanged only the face ond base being varied 
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Let be the square whose Side AD is 16 padas 
lono Suppose EFOH to be the modified form Al o eup 
pose EFsslSx and HGslSj Since the area must remoio 
the same we must have 

18 ( 

or x+y ^ 2 

Thus ve can easily obtain any number of isoscele trape 
ziums having the same altitude and trea 

Vie have expH ned before Baudb yana s method for 
the transformation of s square (or a rectan le) into an 
1 osceles trapezium which shall have a given face That 
is different from the one supposed here But this method 
has one advanta e over that it does not disturb the east 
west line md so its adoption we tbmk to have been more 
probable If the altitude also vary we get an mdetenni 
Date equation of the form 

g{x+y)~2 
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■vsheie 18- is the altitude oi the resulting isosceles tiope- 
zium 


T olumc of a Prism or Cylinder 

We have so far treated of the shape and size of the 
base of the various kinds of Fire-altais and have obseived 
that the size in all cases has been piescribed to be the 
same, namel\, 7’- square purusas Eveiy Fiie-altai, 
save and ej^cept the one of the shape of the cemetery 
{Smaidna-cit), has a perfectly hoiizontal suiface whose 
height IS piescribed to be one jdnu (=32 anguhs) for the 
first construction, two ;a?i«s for the second construction, 
and so on Again the number of layers of bricks at suc- 
cessive constiuctions increases as multiples of five , and 
the shape and size of any layer of a paiticulai Fire-altai at 
any constiuction is the same as those of its base Hence 
all the Fire-altars aie light piisms or circular cylinders 
And the early Hindu geometers evidently knew the formula 

Volume of a prism or cylinder = (base) x (height) 

Ajiproxiniatc Volume of the Fnistmn of a Pyramid 

The cemetery-shaped Fiie-altar is in fact a frustum of a 
pyramid Its base is an isosceles trapezium whose dimen- 
sions are stated by Baudhayanato be as follows 

“He should construct the Smasdna-cit (“ the Fire-altar 
of the shape of the cemetery ”) who desires ‘ May I gam 
prosperity in the Pit? Zo?, a (the world of the fathers) ’^rt 
has been (taught) Six purusas are the length of the east- 
to-west line, three the length of the eastern side and two 
the length of the western side This is the body (of that 
Fire-altar) 


1 Tile quotation is from TS, v 4 11 3 

2 BSt, s-vii 30 
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It should be rem irhed that the uait puru<:a m this 
iassag,e is not the ordin iry purusa of 120 ougulis but a 
reduced uait whose, length is equal to a side of u square 
equivalent to one half of the ordinary sgoiira purusa * So 
the area of the trapezium is equal to \o reduced square 
putu as or 7^ ordinary square purusas 

'The height of this liire altar has been specified by 
Bnudbayana thus 

Its ISmanana cit) measure i when neck deep on the 
cast navel deep on the west when navel deep on tbs 
east knee deep on the west when knee deep on the 

east ankle deep on the west and when ankle deep no 
the ea^t it js on a level with the ground on the nest ^ 
fyotwithstaodiog this difference m height on the tno 
^ides of the Fire altar its cubic content has to be kept in 
tact To effect that m practice the followio" device 
IS generally adopted 

loorease the (usual) vertical measure of the Fire 
sUar by it one fifth Then divide th'^ total height into 
three parts and make bricks with (the height equal to) the 
fourth ninth or fourteenth part of two of tfae!>e part 
Construct four nine or fourteen layers with them Divide 
the remaining part (having constructed jt with one layer 
of bricks of the height of one third the total height) by tbe 
dia onal (plane) inclined down toward the west and re 
move the half (» e the upper portion) ® 

It has been prescribed that the nth construction of the 
Fire altarshall have a heie,ht of n janus and comprise of Sn 
layers of bricks Increasing: the height hy ita oufi fifth 
we get Ort/5 janu Two thirds of them gives 4«/5 janus 
Up to this height tbe altar is construct d in (5n — 1) 

^ BSl S3 4 irp* I Thb t fr p 40 

» BS VI ..0 
» BS} 1 G6 R 
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layers, so that the height of each brick is equal to (5?i — l)th 
part of 4n/5 One-third of the increased altitude is 2ii/o 
]anus Kext layer of the Fiie-altar is constructed with 
bricks of height 2n/5 ]anus Then the uppei portion of this 
layer is cut off by the diagonal plane as directed Hence 
the altitude of the altar isnow6»/i5 janusonthe east, 4?i/'5 
janus on the west , so that I's average altitude is {6n/5 
-f 4n/5)/2 or n ]anus This device will be easily recognised 
to be based on the following approximate formula for cal- 
culating the volume of the frustum of a pyramid If 
(a, b) be the length and breadth of the rectangular base 
of the solid, {a', b') the corresponding sides of the face 
paiallel to it and h the height, then 


Volume of the frustum= ^ 
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The Theorem of thb Square op the DrAOOVAL 

There is one very important proposition which tof’elber 
w th its conrerse looms much moro considerably than 
anything else through the entire geometry of the Sulha 
Biudb ivana has enunciated it thus 

The diagonal of a re tangle produces both (areas) 
whitb its length and breadth produce separately 

That IS the square described on tbs dvaoonel of a rcct 
an le has an area equal to the sum of the areas of the 
squares described on its two std a The proposition is 
defined in almost identical tenns also by ilpastamba and 
Kdtyayana ^ 

This theorem is now umvereally associated with the 
name of the Greek Pythagoras (e S40 B 0 | though do 
really trustworthy evidence exists that it was actually dis 
covered by him * To denote it as sborllv and clearly as 
possible Hankel suggested for it the name the Theorem 
of the Square of the Hypotenuse It would be more m 
keepiQi^ with the form and spirit of the early Hindu geo 
metrical terminology to 8lt«r this slightly to the Theorem 

9iftfh I —BSl 48 

Con-p t BSf X 19 1 { r pple k f th th orem 

arfrthi —ApSi I 4 

He ih G 1. M 0 Ip l44r 



CONVERSE THEOREM 


105 


of the Square of the Diagonal ” For the 3ulba does not 
speak, as we do, of the right-angled triangle, but of the 
square and the rectangle Hence the altered title is 
adopted here 

The employment of two different terms by compart- 
ment for what we denote by one, necessitated the ancient 
Sulbakaras to define the above proposition for the rect- 
angle again with reference to the square 

“ The diagonal of a square produces an area twice as 
much ” ^ 

That IS The area of the square described on the 
diagonal of a square is double the area of that square 

The order m which these two and other closely related 
propositions is mentioned by different writers is note- 
worthy The oldest known Sulbakara, Baudhayana, states 
the second proposition before the first intervened by two 
other rules in the same connexion The posterioi writers 
like Apastamba and Katyayana place the second ]ust 
after the first This change in the order in stating these 
propositions may not be entirely without any significance 
It shows that by the time of Apastamba and Katyayana 
the importance and generality of the theorem of the 
square of the diagonal of a rectangle was recognised fully 
Bo they very naturally stated the corresponding theorem 
for the particular case of a square as a corollary to it 
But from the pomt of view of the origin and growth of the 
theorem, Baudhayana’s arrangement is more natural 

Another proposition which has been most freely used- 
in the Sulba for the construction of a right angle is this 

‘ ‘If a triangle is such that the square on one side of it is 
equal to the sum of the squares on the two other sides, then 
the angle contained by these two sides is a right angle ” 

^ BSl, 1 45 , ApSl, 1 5 , KSl, 11 12 For applications of the 

theorem compare BSr, s 19 , sis 1, sxvi 10 

14 
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This converse proposjtioD ig not found explicitly defined 
by any fiulbakaro but its truth ts tacitly assumed by all 
of them 

Did the ancient Hindus discover a proof of the theorem 
of the square of the diagonal? No conclusively satisfactory 
anstver which will be beyond a shadow of doubt can be 
given to this question For there is not found any men 
tion direct or indirect of such a proof even if it had 
existed anywhere in the early literature of the Hindus 
So what we shall say on this point will be more or less 
conjectural based o! course on otber matters havin^ 
positive bearing on tbe point m question It may be 
pointed out that tbe state of affairs is not much better 
el ewhere It has been already stated that tboUeh tbe 
proposition is now universally associated with the name 
of the Greek Pythagoras no really trustworthy evj 
dence exists that it was actually discovered by him The 
tradition which attributes tba theorem to him began five 
centuries after Pythagoras and was based upon a va^ue 
statement which did not specify this or any other great 
geometrical discovery as due to him This led eome emi 
nent scholars like Hankel ’ wid Jun^e ® even to deny to 
Pythagoras the discovery of the proposition of tbe theo 
rem of the square of tbe diagonal Again tba method 
which is supposed by the modern behoTera of the Pytha 
goras hypothesis to have been presumably followed by 
him to prove the theorem is purely conjectural ® So in 
the same way we proceed to discuss how tbe theorem 
was proved by the ancient Hindus It may be noted 

H H nkel Z Ge$ heht d Jtt th dltt V um i Mitt 
It Le pi g 1S74 p 97 

G Ju Ws b b daOn ar^headi It tjon ! ntdeckt 
A a Symb I J ah n Hall 1907 pp 1 264 q t d bj 
He th Idly 351) 

H tb E Id I fp ds B 
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that BurK and HnnLol arc definitely of opinion that the 
Hindus h'ld a genr>rnl geometrical proof So also was, 
and more pronounccdlj . the eminent German philosopher 
Schopenhauer 

The rule of Bnudhaj ana immediately following that 
containing the enunciation of the general theorem of the 
square of the diagonal runs thus 

“ This (i c , the truth oi the theorem) is perceived in 
the rectangles with sides of throe and four (units), twrelvo 
and five, fifteen and eight, seven and twenty-foui, twelve 
and thirt}-fi\o, fifteen and thirtj-siic (units) ” ‘ 

The Sanskrit terms are frihacattnlaijoh, etc They 
literally mean, the rectangle w^hose sides have three 
(units) and four (units),’' etc 

From this one might surmise that the ancient Hindus 
were aware onlj of the arithmetical character of the 
theorem and then by an imperfect generalisation applied 
it to rational rectangles But such a surmise will be too 
hasty For there cannot bo absolutely any doubt about 
the fact that the Hindus fully recognised the most general 
geometrical character of the theorem and employed its 
truth universally Indeed, we find instances of its appli- 
cation to cases of rectangles whose, sides cannot be re- 
presented by rational quantities For instance, for the 
construction of the SautTdmanilxl-vcdi, application is made 
of the right-angled triangle (lo/ '^^3, 36/ V3, 39/ Vd) or 
(5v'3, 12 -/S, 13^''3) and for the Abvamcdhili-vedt of the 
right-angled triangle (15 ■'''2, 30v’2, 39 v'2) 

The propositions about the combination and trans- 
formation of areas which we have noticed before may also 
be cited in this connexion Perfectly geometrical charac- 
tei of them cannot be questioned 


> BSI,i 49 
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Above all there j 9 the remark of Kaiyayana at the eod 
of h]s enuDcistioD of the geaeral theorem of the square o! 
the diagonal of a rectangle tU kseiTa](ianar(t or this is 
the knowledge of (plane) figures Thibout renders il/ as 
this IS the knowledge (requisite) for (the measurement 
of) areas This is evidently inaccurate For m the Sulba 
sutra the area is technically called bhunts not Iselra 
which denotes figures These prove conclusively that 
the universal geometrical character of the theorem was 
fully recognised 

On the other band the above rule o! Baudbayaca 
sug Qsts that the truth of the theorem of the square of 
the diagonal was perceived and proved m the ease of 
rational rc tangles first and it was then generalised and 
found to be true universally This is perfectly natural 
In support of this hypothesis may be cited the rule of 
Apastamba and Eatysyana for the calculation of the ares 
of a square 

As many units of a measure as are in a cord so 
many rows (or series) of squares (of that measure) there 
will be m a square on that cord as a side ^ 



So that by drawitt,, the squares on the sides and 
diagonal of a rational rectangle and dividin'’ them into 

* 1 KSi I 9 V d g p p 95 
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elementary squares ifc will be easily found by calculation 
that the square on the diagonal is equal to the sum of the 
squares on the sides 

This hypothesis as regards the proof of the theorem 
presupposes a knowledge of the rational rectangles How 
the ancient Hindus discovered such rectangles we shall 
discuss m the next chapter 

The rules of Baudhayana just preceding the one con- 
taimng the proposition of the theorem of the square of the 
diagonal of a rectangle are these 

“ The diagonal of a square produces an area twice as 
much 

“ (Take a rectangle whose) breadth is (equal to) the 
measure (of the side of a square) and length (equal to) its 
dviharanl, its diagonal will be inhuranl (‘ three- fold-pro- 
ducer’ of the square) 

“ Thereby is explained the trliyci~lcai anl (‘ the generator 
of the third part ’ of the square), it is the ninth part of 
the area ” * 

If this arrangement of the propositions can be supposed 
to give any clue as to the discovery of the theorem of the 
square of the diagonal, then it will have to be said that the 
theorem for a square was discovered first In that case the 
hypothesis about the discovery of a proof of the theorem 
must be a little difierent from the one suggested above 

Now one of the oldest Hindu Fire-altars is the Gatura- 
sra-Sycnacit The oldest method for its construction does 
not presuppose a knowledge of the theorem m question 
This method had been expressly taught by Apastamba It 
was undoubtedly known to Baudhayana who hints it very 
briefly and gives in fact what is rather an improved form 
of it Burk 2 surmises that the proof of the theorem was 

* BSl, 1 45 7 , see also BSr, xis 1 
» Burk, 2DMG,IiV,pp 666 f 
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BURK S HiPOTHESIS 


diseoyered jusfc m tha figure of the Caturasra Syenacit 
The square ACFE on the diagonal 1C of the square 
ABCD of the four squares forming the atman (or body ) 

H 


E 


K F a 
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of thi altar 13 obviously equal to the square ADEH on 
the side AD and the square DCOF on the side DO 23urk 
has further confirmed his hypothesis by 0 reference to 
Baudhayaoa s imperfect role (taught also by Katyayana) 
for the transformation of a square into a rectan^Ii. 


A 



C 
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This hypothesis about the discovery of the proof of the 
theorem of the square of the dia onal of a square is 
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endorsed also b> Heath * It is certainly more likely than 
the one suggested by Cantor - and Allman " about Pytha- 
goras’ proof of the theorem (Fig G2 ) 



G2 


Thibaut says “ The authors of tho sutras do not give 
us any hint as to the way m which they found their pro- 
position regarding tho diagonal of a squaie, but we 
suppose that they, too, were observant of tho fact that the 
square of the diagonal is divided by its own diagonals into 
four triangles, one of which is equal to half the first 
square [Fig G3] This is at the same time an immedi- 
ately convincing pioof of the Pythagorean pi oposition as 
far as squares oi equilateral lectangular triangles are 

concerned ” 

' T L Heath, The Thirteen Books of Euclid’s Elements, in 
3 volumes, Cambridge, 1903, Vol I, p 352 

It may be noted that this proof of the particular case of the theorem 
of the square of the diagonal rias adduced ^vitb the figure, as that of 
its general case, by A1 khowfi,rizmi (c 825) (P Eosen, The Algebra of 
Mohammed Ben Musa, London, 1831, pp ) 

’ M Cantor, Vorlesungen uber Geschichtc der Mathematik, 3rd 
, Bd I, p 185 

^ J G Allman, Greek Geometry from Thales to Euclid, DubliUv 
1889, p 29 

■* Thibaut, Sulbasutras, p 8 
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F’JS: ^ 

Bifrk thinks that this supposition is less probable 
because it has oo connectiog link with the constructions 
ordinaril) met mth m the i$ul6a also because it does not 
explain f^hat might have induced the Sulbakaras alter 
they had drawn one square to construct s new square 
on the diagonal of the same 

Such construction is not really as unnatural for the 
dulbskaras as is supposed by Burk It is indeed clearly m 
evidence m the pattern of the first layer of bricks in 
the first kind of construction of the T okrapafcaci iyenacit 
as described by Baudbayana To draw the attention 
d rectly the relevant portions of it are here marked with 
bold lines ® (Fig 64) Further Baudbayana teaches us to 
c-ODStruct a square (brick) with half the diagonal of 
another square This leads to a construction of the kind 
supposed by Thibaut 

However similar objections may also be rai ed partly 
at lea t against the supposition of Burk What mie,bt 
have led to the drawing of the diagonals of the lour 
squares forming the body of the Caturaara ijcnaett ? 
They are not required as a matter of course 
BSl u 6* 104 

BSl 87 104 C jnp ® i> # t \ 1 X (O 8 ) p 11 
• BSl u ^ 
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Fig* S4 

Vah apalcsa-syenacit 

First layer of construction {after Baudliaxjana) 

An equally convincing hypothesis, which is very nearly 
alike to that of Burk but free from all those defects, is 
suggested by the method of construction of the Paitrhi- 
vedi According to one tradition about that vcdi, it is a 
square of one square purusa in area whose corners are 
turned towards the cardinal diiections ^ For its construc- 
tion Katyayana indicates the following method 

“ For the Paitrhi{-vcdi), construct a square whose area 
IS two square purusas, fix poles at the middle of its sides 
(The figure formed by lines joining these poles will be the 
vedi required ) This is the method of construction ” 

Mention of that tradition about the Paxirlvi-vcdt is 
made also by Baudhayana ^ In fact, the construction of 

^ KSt, -^si 3 28, ^ 11 G ^ B§\, i 83 4 
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a square with its comers poioled towards the cardinal 
directions is mectiooed as early as the '?atapat/a Brah 
mono > But how to do it has aot beea mdioatcd there 
This 18 to be accounted by the fact that the method which 
IS undoubtedly the same as that described by Kat^ayana 
was too well known In fact it seems to bare been the 
usual practice in all such caeca Compare Baudhuyanas 
impedect method for the transformation of & square into 
a rectangle nhere also it is necessary in the beginning to 
construct a square whose comers arc turned towards the 
cardinal directions The common method for the trans 
formation of a square into a triangle and o double triangle 
or rhombus may also bo referred to 



Fjg- 6x5.“ 


It IS thus learnt thht the h^ure EPGH obtained by 
joining the middle point^ of the sides of a square ABGD 
was known to be square m shape and half the orij^inal 
square m area hoiy the original square IBCD was 
naturally recognised a? equivalent to the square on EG 
which 13 the east west line Bor as has been described 
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before the usual practice of the Hindus for the construc- 
tion of a square (or indeed any other regular figure) of 
given sides was to construct it in such a way as to 
make it he symmetrically on the east-west line This 
EG IS again the diagonal of the newly formed square 
EFGH So this figure leads m a very simple and vivid 
way to the discovery and proof of the theorem of the 
square of the diagonal of a square If we ]om HF, we at 
once obtain the construction forming the basis of Burk's 
hypothesis. 

How the ancient Hindus proceeded next to find a 
general proof is well hinted by the following two proposi- 
tions of Katyayana preceding that of the general theorem 
of the square of the diagonal of a rectangle 

“(Take a rectangle whose) breadth is one pada and 
length three padas, its diagonal is the ‘ ten-fold-generator ’ 
(t c , it generates a square ten times as large as a square 
of one pada) 

“ (Take a rectangle whose) breadth is two padas and 
length SIX padas, its diagonal is the ‘ forty fold-generator ’ 
(i 6 , it produces a square forty times as large as a square 
of one pada) ’’ ^ 

It IS evident from Fig 66 that the square /IB GD is 
equal to ten elementary squares, four forming the inner 
square OPQR and the remaining six fiom the halves of 

1 KSl, 11 8 9 Compare KSr, v 3 33, for an application of the 
first rule and xvii 3 14 of the second 

In the manuscripts of the Katyayana, SuJba known to me, there 
occurs a rule intervening between these two propositions and the propo- 
sition of the general theorem of tne square of the diagonal 

“ The measure of the ynga and the samya has been taught (before 
as it 18 found (in the holy scriptures) ” — KSl, ii 10 

1 think this rule has been placed here erroneously by a copyist 
So there is a gradual development of the proposition of the theorem 
of the square of the diagonal from the particular cases to the most 
general one 
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the four rectao les surroundiD" it vi AFDO UfCP 
CHDQ DEAR each of uhich coutoms three elementary 
squares These can dirided mto tno feroups 

one group consisting of moc eleaacDtary squares foroiio 
the square on the line OD ond another grovp of a sjd le 
elementary square on the Side Oi Thus it js proved thsk 
AB = 04* + OB 

If the side of each elcmentaiy square be one pads we 
find a proof of K tyaysoa s 6rBt proposition and if it 
measures tno padas a proof of his second proposition 
From the e and Bimilor loatoBces of rectangles whose 
lengths and breadths can be represented by eommensu 
rable quantities and m ^bich the truth of the tbeorem is 
proved easilj it is not difficult to surmi e how to proceed 
to find a general geomelncal proof of it 
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According to this supposition we aie to di aw four rec- 
tangles equal to the given one each having as its diagonal 
a side of the square on the diagonal of the given lectangle 
Then it follows obviously, 

o~ — 4(iab) + (a— &)2, 

or 

We thus find from the Stilba bow by successive stages 
the ancient Hindus developed, as is highly probable, a 
general proof of the theorem of the square of the diagonal 
As confirmatory to this hypothesis, we may refer to the 
method of Apastamba for the enlargement of a square 
If it be required to construct a square whose side will 
exceed a side 6 of a given square by a, add, says Apas- 
tamba, ^ on the two sides of the given square two rec- 
tangles whose lengths are equal to & and breadths to a, 
then add on the corner a square whose sides are equal 
to the increment a Thus will be obtained a squaie 
with a side equal to a + h (Fig 68) A similar method is 
taught by Baudhayana - Now we can divide the added 
rectangles by then diagonals and place the four resulting 
triangles of sides a, h, c around another square of the 
same size as the enlarged square, in the manner shovn in 
Fig G7 

Nearly the same figure as Fig 67 is formed by the 
constructions described in the Sulba, for the combination 
of two different squares (Fig 88) The general truth of 
the theorem was ^ery liLely perceived from that figure ^ 

1 ApSl, in ^ See aho p 176 ui/ra 

! Rs'?, Ill rV4 

^ Compare C Muller, “ Die mathematik tier Sulvasdlra,” All ard 
a d V Gth scvitncT d JJamhuTgr^chen Umr , Bd in, 1020, pp ] 75 . 
205 , more particularly pp 191 fT 
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The above proof o! the theorem of the square of the 
di8g,onal IS given m later times in India bj Bha Xara 11 
(1150) * Bretschneider conjectures that Pythagoras 
proof of the theorem was substan lally the same In 
approving of this hypothesis of Bretschneider HanLel 
remarks that it has no specific Greek colouring hut 
rather reminds of the Indian style * This remark has 
been accepted by Allman ^ Gow and Hi-ath ® Heath 
hag pointed out another objection agsmst accepting that 
as Pythagoras proof though he admits it to be the 
best ’’ This interestine. proof was given also by 
Ohaiig Chun Ch mg (e 200 A D ) in bis commentary of 
the ancient treatise Chm jut (c 1100 B C ) ® 

Another plausible hypothesis will be that the ancient 
Hindus were led to the di covery of the general proof of 
the theorem of the square of the diagonal m the folloniog 
way let be a given square Braw the diagonal 

4C and cut off AB equal to ^(7 Construct the square 
4EFG on AE Join DE and on it construct the square 
DHME Complete the construction as indicated in 
Fi<» 69 Now the square DHME is seen to be comprised 

^ 23 ; ja t ( f BLa k ra n) d e .lb la D ved nd Mm 1 
db Jha B 19 7 p 0 

*CABtid D G onett t d d e G< met o 
E \] d Lepg 18 Ops 

3 H H kel ^ G h Me d r M th rnaik \ Him d 

n llelalt L pz g 1874 p 98 

‘ 0 J Alim 0 0 I G etnel s / m Ti I t E hd B b] 
16S1 p 37 

^ 3 G vf A Shot E tUt f G k Malbem t« C mb i 
1884 p 1 5 f 

« H th £ /d I p 3W 
t Heath E I d 1 p 385 Gr kM ih I p 149 
• r Mil m Th Pyth g a Thoero A ch MV Ply 
\XII (3) 191 pp 14 Tb D lopme t f MafI am I nCh d 

3 "p Ije p 1913 p 5 
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of four right-angled triangles each equal to DAE and the 
small square ANPQ This square will be easily recog- 
nised to he equal to the square ORES and triangles equal 
to the rectangles AERD and ABSG Therefore the 
square DHME is equal to the sum of the squares ABCD 
andAEFG Hence the theorem Constructions like this 
are necessary m the usual course in the Svlba i 

Early History 

The early history of the theorem of the square of the 
diagonal, in India, has been very ably treated by Burk - 
We have now discovered a few more corroborative 
evidence of unquestionable value as regards its ancient 
character In the ^ulha, the theorem is found to have 
been applied very extensively Even m the construction 
of a square, a rectangle or a trapezium, is ordinarily pre- 
supposed a knowledge of its converse W^e may, however, 
presume for the sake of the best argument on the adverse 
thrt in the anterior times, those simple geometrical figures 
Mere used to be constructed by methods which wmuld not 

^ For m'sl'incc see Fig 'll , see also Poarfif, 0 S , X, pp 46 f 

- Burk, ZDVG. LV.pp 546 ff 
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depend m any waj on IJial theorem ^ TJie proof of the 
possibility and etistenco of such metboda we find also jn 
the "^ulba Dub Ibero ore certain other geometrical 
constructions such aa (i) the geometrical constructions of 
\^2 ■v'’3 etc and (u) the transformation of rectangles into 

quares for which tbo theorem of the squaro of the diago 
nal IS absolutely indispensable Henco to determine the 
ancient history of the theorem IQ India ne shall have to 
find from the ancient literature of the Hindus the oldest 
instances of the application of the one or the other of 
those georaetrieal constructions Such instances occur 
indeed copiously 

Now the doubling of a square t c the geometrical 
construction of is necessary for the construction of the 
one of the three primarily essentia] altar of the ^ edic 
sacrifices iiz the Dalsina It has been pointed out 
before that the existence of those three altars is older than 
the Rgveda (before 3000 B C ) Hence the theorem of 
the square of the dia^oDa] particularly m its simplest 
form for the case of the square is as old a; that In 
connesion with the construction of the Ititliacai^rfl cifi as 
m the ca e of tho most of the Aam ja Agni one has first 

to dra T a square equal to the primitive and standard 

Agni the CatuTasra iycna it whose area js 7^ square 
puru as and whose form (Fig 1) consists partly of squares 
and partly of rectaa‘^Ie8 It will be easily s en that the 
solution of this problem is not possible without the help 
of the theorem of the bquare of the dia^jOnal m its general 

* F m th pr t o ivbi hifndth b i 

t tbe tn th d f t t of t ! nd t ap m with 

th b Ip £ tb t 1 I (15 Sb 33} t d w th tb d men 

8 of tb 1/ / sd wh h w 11 b tl d 11 tb e t h pte « 

e 0 d tb t th m loetb d w d to b f JIow d Jj 

lb t m the r « j a Qj tS » < ( 3000 B C J But 
^ fagttit keTvbUw tit ta too 
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form* For the Prauga-iiit, one hns ngnin fo double 
that square Hence the theorem must he as old ns the 
Taittirlya and other Samlntd (c 3000 B C ) ^\hero, it hns 
been pointed out before, occurs the express mention of the 
construction of the Kamya Agni In the i^ahipn/Zia 
Brdhniana, we are asked to construct a square fourteen 
times as great as another square of one purusa. Again 
it IS required to dnide the small square into seven parts 
and three of the parts will have then to he combined with 
the larger square to form a now square ^ From that 
Brdhmana, we come to know of some ancient authorities 
w'ho used to approve of the construction of a senes of 
Agnt of the square shape, w'lth areas 1^, 2f, square 
purusas ^ These have been incidentally mentioned by 
Baudhayana * and Apastamba ^ But the liaiapaiha 
BTdhmana paiticularly forbids the construction of such 
altars That is, however, quite immaterial for the object 
we have now m view It is sufficient and important for 
us to know that such constiuctions which clearly depend 
upon the addition of squares were once m vogue, at any 
rate in some particular schools, before the time of the 
iSatapatha Brdhmana (c 2000 BO) In one of the cases 
noted above it is necessary to transform a rectangle into 
a square before it can be added to another In the 
Brauta-sutra, we find copious instances of the geometri- 
cal construction of 'v'2, V3, etc Some of those instances 
can be clearly distinguished fiom all the previous ones 

1 Gj Burk ZDMG, LV, pp 549, 653 

2 SBr, X 2 3 7-14 For further particulars in this connexion see 

Chap xn 

3 Ibtd, X. 2 3 17 

4 BSl, in 318 9 

5 IpSl, vni 3, 5 , XU 1-2 , ApSr, xvi 17 15 In this work, the 
tradition is expiessly attributed to the Salapatha Brahmana 

16 
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masmuch as in them iba application of tbe theorem of the 
square of the diagonal has been very ciearlj^ mentioned ‘ 
In the Baudhatjana Srauta tbe converse iheurem is used 
for the construetjon of tbe Vabncfdi * Thus ne learn 
that the theorem of the square of tbe diogonal really plays 
a very important part in tbe science of altar construction 
from very early times and m some cases it is in fact 
mdispensable 


* F r ex R)i 1« ive tat tbe t llenioit from tbe e I eit Sf I t 
nxmelj th Ba dh y i ui 

iCTitS R»IU UA<4|«rtilMI^‘T RHW 

swwm sroWe^ i ^ 

^fiiv V ff?nrsv ff awW ni ^sniNt 
» —bs « w 

m *mfr firt mrjn im w ra?t i 

*rs?rer^in v ermsftn v usspiiSn i 
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Rational Rlctangles 

In the >^ulba-suira wo mccl with the following rotionol 
rectangles 

(fl)i 32 + 42=52. 

(I) 2 02 + 12= =152, 

(II) 2 122 + 162=202, 

(ni)'' 152 + 202 = 252, 

(iu)= 722 + 062 = 1202. 

(5)0 52 + 122 = 132, 

(I) " 152 + 362 = 302, 

(II) 8 402 + 062 = 1042 

(c)2 72+242=252 
82 + 152=172. 

(e)ii 122 + 352 = 372 


^ J5isl, 1 49 , ApSl, V 3 

^ K31 P, verse 31 

3 ApSl, V 3 

i ApSl, V 3 

® MaSl 111 4 6 

® BSl, 1 49 , ApSl, V 4 

^ 1 49 , ApSl, V 2, 4, MaSl, v 2 3 

8 MaSl, 111 3 , MatSl 

9 bSi, 1 49 

W BSi, 1 49 , ApSl, V 5 
“ BSl, 1 49 , V 6 



124 iioi\ prsco^rmo 

Besides these of ivhich tbe Bides nnd the diQgoDai srs 
rational i«fcj7(r8 ne find al o a fev, otlitfrectaDpIeewbose 
sides and diagonal are expressible m rational fracliong 

(av)^ (3l)= + 3® = (aj)-* 

(tt li)2 (7|) + 30 = (!2J) 

(b iiO" (Mj + 4 = (4:^)^ 

(bu)' ('’4)* + 0* = (6f> 

{bw) (2,V +6® = (5,M 

(6 u)<^ (4J,1 + 10* = (10^)* 

(b viij’ (111)* + 27 = C^O))* 

(6 niii)8 (,8^)* + (188) = ('’03§) 

It will be very loterestiog to Idotv bow the early 
Hindus discovered Iheir rational rectangles Ihibaufc 
observes Most Itkely they di covered that the square on 
the diagonal of ob oblong the sidesof which were equal to 
three and four could be divided into twenty five small 
squares sixteen of nbicb composed the square on the 
longer side of the oblong and nine of which formed the 
area of the s juare on the shorter side Or jf we suppose 
a more convenient mode of trving they iDi'’bt have found 
that twenty five pebbles or seeds wbith could be arran ed 

^ hSlP t e 5t 
* M Si 
» W SJ 

‘ Apbl 6 AtiSl M SI 
5 4p<t t 7 
s ApSl , 8 
ApSl 3 
« ApSI B 
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m one squaie, could likewise be arranged in two squares 
of sixteen and of nine Going on in that way they would 
form larger squares, always trying if the pebbles forming 
one of these squares could not as well be arranged m 
two smaller squares So they would form a square of 36, 
of 49, of 64, etc Arriving at the square formed by 
13x13 = 169 pebbles, they would find that 169 pebbles 
could be formed in two squares, one of 144, the other of 
25 Further on 625 pebbles could again be arranged in 
two squares of 676 and 49, and so on ” ^ 

Thus Thibaut supposes that the Hindus had, starting 
fiom a greater square, obtained two smaller ones by 
division Burk on the other hand supposes that they 
started more likely from a smaller square and found that 
the new square formed by increasing it was the sum of 
two smaller ones, — the original square and the square 
formed by the added portion This supposition, indeed, 
tallies more with the procedures found in the Sulba For 
instance, take the method of construction of the Sara- 
lathacahra cii described by Baudhayana There one has 
to make, as an auxiliary construction, a square with 225 
plus 64 altogether 289 square bricks Baudhayana says 

“ With these bricks a square is to be formed The 
side of a square (first formed) comprises sixteen bricks 
Thirty-three bricks will still remain in excess With 
them construct the borders (on two sides) completely 
round ” “ 

It will seem strange that instead of being directed to 
construct the whole square at once, we are told to make at 
first a square with 256 bricks and then to place the 
remaining 33 bricks around its twm sides As has been 
rightly pointed out by the commentator, this rule must be 


^ Thibaut, ^ulvasutras, p 12 
5 in 191 i 
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CNLAncCMINT OF A SQUVnL 


explained bj the fact; that tho process of construction 
really began with a square consisting of 4 bricks Next 
square nos constructed by plrciog 5 squares along its 
two sides BO that it contained 0 bricks Proceeding 
thus and placing the additional bricks alternately on the 
north and east sid a and on the south and west sides 
n square of 2o8 bricks was constructed without disturbing 
the position of symmetry of the altar about the cast west 
line But the addition of the remaining 83 bricks 
di placed this yrametry and for this reason perhaps 
Baudhuyana gave that unusual direction * 

This explanation is however immaterial for the 
purpose of our immediate object It is quite sufficient 
that we have found that a new and larger square 
n as used to be formed from another of smaller size by 
adding to it a portion in the form of a gnomon More 
particularly it is found tbat a square comprising of 289 
square bricks 17 on each side was formed from onoiher 
of 2«5 bricks 15 on each side by the addition of a 
gnomon consisting of G4 square bricks Thus is obtained 
the rational rectangle 15* + 8 =17 


Fis*70 

The whole process appears m a nutshell m the general 
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lule for the enlargement of a square which has been 
explained before It is then simply by noting when the 
square bricks comprising the gnomon can also be placed 



in the form of a square that the Hindus very likely 
discovered the rational rectangles As has been suggested 
by Treutlein,^ and followed by Allman ^ and Heath, ® 
it was substantially in the same way that Pythagoras 
discovered the rational right-angled triangles which are 
now generally associated with his name 

The number of rational rectangles employed in the 
Sulha for the purpose of the construction of altars is found 
to be few It will be fewer still — five only — if we 
consider the independent ones, leaving out the multiples 
or sub multiples of them So it will be naturally asked 
were the early Hindus aware of other rational rec- 
tangles? Had they any general rule for finding any 
number of rational rectangles? 

In dealing with these questions, we shall first refer to 
two observations of Apastamba which appear to imply an 
answ er m the negative. After describing four methods 

J P Trentlem, Zats f Math « Phys , sxviii, 1883, Hiat -htt 
Abllieilung, pp 209 IT 

* Allman, Greet Geometry, pp 30ff 
3 Heath, Euclid, I, p 358 
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INTrUPRCTATIO'/ OF JnC\J(ini 

of coastructia^ the Mahnvedt in trliicb uso has been made 
of altogether eight rcctfiDoIes of ivhicb tho sides and the 
diagonal arc expressible id rational integers Apastamba 
observes • 

Etatianh peijtnt vedi iiharanam bUavanli 
Thibaufc has the reading oi;l yant in the place of jiieyant 
given by Burk and also found m my manuscripts lbs 
difference is hoTverer immaterial Thibaut translates the 
passage thus So many cogoizable measurements of 
the vedi exist Burk renders it as There are so many 

recognizable (erkennbare) constructions of the tedi * 

and has thus closely followed Thibaut The latter further 
observes That means these arc the measurements of 
the ledt effected by oblonos of which the sides and the 
diae'ons] can be known i e can be expressed m integral 
numbers Burk is of the same opinion 

The other observation of '\pastamba which we shall 
refer to is 

tabhtrjucyablitruKlam tiharanam 
and it occurs at tbo end of bib enunciation of the theorem 
of the square of the diagonal of a rectangle * Burk 
renders it thus The construction (in i 2 and 3) has 
been tau ht by means of (tbo application of) these (fl & 
aksnayarajjii paripamani and firyanmoni of a rectan 1 
— of course by means of such as are recognizable 
(i e which can be expressed m mteoral numbers) I 
Thus according to the suppositioa of Thibaut ^hieh is 
accepted al o by Burk the qualifying words jiieyani and 
pleyabhih imply only those rectangles of which the sides 
and the dia onal can be expressed in rational integers 
ApSl 6 

*njbut5l to pi 

5 ZDMO MI p 3il mp I p 323 LV p CO f 3 

^ ApSl 4 
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This supposition is doubtless wrong For m the first 
expression the word incyani very clearly qualifies vcdt- 
viliaranani oi ” the methods of construction of the vcdi,” 
the word vodt undoubtedly referring to the Mahavedi 
mentioned in the foregoing rules This is further 
confirmed by the word ctdvanti meaning “these,” “so 
many,” the reference being to the four methods of con- 
structing the Mahavedi described by Apastamba Where 
18 then the ground to suppose, as has been done by Thibaut 
and Burk, that plcydni implies the rectangles employed 
for the purpose of those methods ? In the second passage 
the word viharanam (“ construction ” or “ the method of 
constructions ”) clearly ^ refers to the methods of cons- 
truction described m the two foregoing rules, viz , ApSl, 
1 2 and 3, and the word pleydbJuh to the rational rectangles 
used thereiu This has been admitted by Burk also 
Now the methods referred to are those for the construc- 
tion of squares and rectangles of given sides, and they 
primarily depend upon drawing right-angled triangles 
(or rectangles) having a given side, or more particularly, 
having a side equal to a side of the required figure The 
sides and the diagonal of the rectangles are stated to be 
(a, 5a/ 12, 13a/12) and (a, 3a/4, 5a /4) It is only when 
a IS a multiple of 12 (in the first case) or a multiple of 4 
(in the second case) that the sides and the diagonal of the 
rectangles employed for the purpose of the construction 
of altars, will be expressible in rational mtegers, other- 

^ Compare what Apastamba says uhtam "said,” “stated" or 
“ described , ’’ meaning that the method of construction has been des- 
cribed before This can be further confirmed by referring to what 
Apastamba has written in the rule just preceding the one under dis- 
cussion (i 3) After stating the dimensions of the sides and the 
diagonal of the rectangle to be used, viz , (a, 3a/4, 5a/4), Apastamba 
observes vyahhyatam viharanam, “ the method of construction has been 
(already) described (in the preceding rule) 

17 
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wise not Indeed in actual proctico Ipastamba hai 
employed four particular coses of the first iiz (2} C 6J) 
(2,i 5 6/) (4^ 10 10') and (11} 27 29}) which hare 
fractional sides and diagonals ^ 

\gain for the purpose of the construction of altars 
Apastamba has used even such rectangles in which the 
sides and the diagonal cannot be expressed m terms of 
rational numbers ® So the interpretatjon of the words 
jilcijant and jlcyabhih as supposed by Thibaut and Burh 
IS absolutelv untenable 

Having detected that this interpretation is open to 
such a serious objection Heath modifies it and says 
But the words (eiSianlt jdcijant etc ) also implj that 
the theorem of the square of the diagonal is also true 
of other rectangles not of the recognisable hind tbat is 
rectangles m which the aides and the diagonal are not 
in the ratio of integera tbia la indeed implied by the 
constructions for v'S V8 etc up to VD {cf ii 2 
viii 5) ^ But he would still presume tbat the remarlr 
implies that Apastainba knew of no other rational rec- 
tangles that could be employed 

Let us next turn to find how the passages m question 
have been explained by the orthodox commentators 
Amongst them the most elaborate explanation of the 
expre sion iabhirplejabhtr etc is found to be that of 
Karavmdasvumi According to him the word 
implies that "variety of quadrilaterals m which of the side® 
and the diagonal any two being given the third can be 
known with the help of the theorem of the square of 

» ApSl T 6 8 u 3 

* y d p p 1 1 Forth 1 t« tb r meth 3 f a I 
t n Sp t mb h aft I ht gl a t ogl T 

q » ) a v'3 ( 1 3 ) 

^ B th E ctd J p S69 
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the diagonal, or it denotes the roctanglcB winch “can bo 
conceived in mind," the sides and the diagonal of them 
being expressible m teims of commensurable quantities ^ 
The first explanation is given also by Sundararaja and the 
alternative one by Kapardisvuml Sundararaja is silent 
about the true import of the word jilcynm in ctdvanii 
]ncydm, etc In the opinion of Karavindasvami and 
Kapardisvuml, it implies those rectangles m which the 
sides and the diagonal “ can be known in terms of numbers 
which are rational {iuddhamida, lit ‘ which are perfect 
roots ’) ” 2 

These interpretations appear to me to be as unnatural 
and forced as those of Thibaut and Burk "Every one of 


^ Karavindasvami writes 
ttig cn 'sTm. 1 ^ 

1 qi Ks qr. i 

I ’Rqqr qifir: ql^;qi^fqggrqciU»T. 

fqfrqr qrqsqfqiqqqq: I ” 


Sundararaja says 

“ 'qrer qql'sllnql^^qi ’Sfig aiqjj^l qrlKT^Ih^^Kt%- 

qqhi qrqqpflqq fqqliq files’ Ih’Sis'^qi^q 

fcn^tsi 1 qq tiifH-g* qrfh: ^sqfm fq^xyir i ’ ’ 

KapardiavSmi has 

“ g qirqtdg q^nfqqqqr qftqfl^icnfii. i ” 

2 KaravindaBvaml says 

“ 'g qitq qHytqqi MTg qqqitq 1 ” 

KapardisvamI says 

“qqiqqqq q^ifq -^rg qqqifq qqfqn 

qraifqgqqCT. i qqrttqiq^ql^qqix^ i 
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these jnterpretfltjona ja putting a construction on the text 
nbich it does not seem to bear At any rate those inter 
pretatioDs have been made irrespective of the sense m 
which the words very closely related to ](ieya have been 
used in the ;3u/ba and ol the nature and spirit of these 
works 

The question of the rationality or irrationality of the 
sides and the diagonal of the rectangles used in the con 
struction of altars can anso only when we begin to think 
of them m terms of numerical quantities But the 
Siilba deals truly with geometrical construction and not 
with numerical calculation In commenting upon pleya 
from the standpoint of numerical representation the 
commentators sncieot as well as modem have fallen into 
an error > 

I think that the word jUcya should be explained 
quite differently Its literal significaoce is as hss been 
explicitly stated by the commentators can be known 
(nafam iahjaie) It comes from tbe same root “s 
the word vtjilajate meaning is I nown Hence both 
the words should be explained so as to exhibit the same 
relation Now on many ouiasioos in the Sulha in con 
nexion with the statements of tbe measurements of 
altars tbe description of the methods of constnictm 
them etc we find tbe remark tU 
implies that such and such thing is known from the 
ancient holy scriptures Indeed those things can be 
actually traced therein I think the word jfleya also 
should be explained as implying a reference to tbe same 
ancient scriptures Thus the expression iabhirjleyabhir 

It 1 ote thf tb t th « of the g m at ppl>e<l *’7 

S Ic g Q)t tb t p ( t f S d 1 

Ft t DC PSl 65 71 76 79 t j 1 3 5 

V 1 e 10 ] 4 7 te 
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etc , means “ the method of construction (of the altars) 
has been described by means of those rectangles that can 
be known (from the ancient scriptures) ” The other 
expression etdvanti picydni, etc , will then mean “ these 
only are the methods of construction of the {Maha-)vedi 
which can be known (from the ancient scriptures) ” 

We shall now take up the question whether the 
ancient Hindus had any general method of finding 
rational triangles Of course theie is not found in the 
Stilha any rule devoted particularly to the definition of 
such a method So whatever we shall say on the point 
will consequently be by way of inference, more or less 
conjectural However there are good reasons to believe 
that the Hindus knew of general formulas for finding 
rational rectangles 

We have already pointed out how the ancient Hindus 
presumably discovered the rational rectangles which are 
found in the Bulba by noting when the square bricks 
comprising the gnomon added to a square might them- 
selves be arranged again in the form of a square 
Observing that the gnomon of one square brick depth put 
round a square formed with such bricks, consists of 
2a + 1 bricks, they would have only to make a square with 
2a + 1 bricks ^ 

If we suppose that 2a -fl = 

We obtain a = — 1) , 

and therefore a + 1 = + 

It follows that 

+ ( 4 ^)'= ( 4 ^) • • 

This formula follows, indeed, more directly from a 
special rule of Katyayana for finding the sum of a number 
of equal squares If a be the number of equal squares of 


' Compare Muller, ?oc at , pp 202 f 
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sides equal to a each to be combiacd into ooo thco the 
xule says 

„a« = 

Putting m for n we get 

In particular taking a=:l we get et once the formula (\} 
If the Sides and the diagonal of the rectangles are to be 
integral as well as rational m must be odd 

With the help of this formula would be obtained the 
following rational rectso^les mentioned m the iSulba 
(3 4 6) (5, 13 13} and <7 24 25) Indeed it will give 
all those rational rectant^les in which the difference 
between the greater side and the diagonal is 1 

There are also found other rational re tangles ut 
(S 15 17) and (12 85 37) wfaioh could not be obtained 
from the formula (A) The eharacteristio of them is 
that the difference between the greater side and the 
diagonal is 2 They could be obtained from the formula 

+ (m - 1 ) = (m^ + 1)^ (B) 

which 18 denrable from (A) by doubling the side of each 
square or from (A) by putting 0=3 But they were more 
likely obtained first by observin'* wben the gnomon of two 
square bricks of breadth put round a square could be 
rearranged in the form of a squara If the on inal square 
contain n bricks the gnomon will consist of 4n +4 bricks 

If we suppose that 4n+4 = m 
we obtain n =s 4} 

and therefore n + 2 ss j(m* + 4) 
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It follows that 


m~ + 


m 


m2 + 4 \2 


Substituting 2m for in in this, we easily obtain the 
formula (B) 

Proceeding in the same way they could deduce from 
the general rule for the enlargement of a square, a still 
general formula for finding rational rectangles It has 
been stated m that rule that the gnomon of n brichs 
depth put round a square of p- bricks will contain 
2pn + p- bricks Supposing 

2pn + 7i2 — 

we obtain p = — {in-~n-), 


P + 71 = (7»2-f772) 

It follows that 


or 


7n2 + 



(2m7l)2 + (?h 2— ?i2) = 


/ vi~+v° y 
V 2n ) 

{m- + n~) 


(C) 


where m, n are any two rational integers 

This formula follows also from the method of the 
transformation of a rectangle into a square, which is 
commonly found m all the works on the Sulha If p, q 
be the length and breadth of the rectangle to be 
transformed, it has been stated that the equivalent 
square will be given by the difference of the two squares 


(cj^y (V)' 


w + {^y = m 
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Substitutiog fji® n* for p q respectively wc get 

^ = (-=4^)" (CO 

Proclua (450 AD) has attributed the formula ("A) to 
Pj tha oras (c 540 B C ) and the formula (B) to Plato 
(c 375 B C ) The formula (C) or (O') follows from 
Puclid a Elementa If 6 

The early Hiudus recognised that fresh rational rec 
tangles can be derived from a known one by multiplying 
or dividing its sidea and diagonal by any rational quantity 
In other words thej found that if (p q r) be a rectangle 
so that 

p +<l® = f 

then another will be (/p Iq tr) where I is any rational 
number inte ral or fractional Apastamba has indeed 
derived certain new rational rectangles m the aama 
way He has however put the result thus • 

then ( +n ) +(S + «^ = (r + ny}a 
where n is an arbitrary rational number 

The rational rectanje (15 36 39) perhaps deserves 
more than a passing notice It could of course be derived 
from the rational rectan> (5 12 18) by multiplying its 
sides and diagonal by 3 This relation has indeed been 
expressly admitted by Apastamba But it was probably 
obtained first independently thmka Burk ’ as an instance 
of a rational rectangle m which the difference between 
the greater side and the diagonal would be J This will 
probably account for Baudh yana s enumerating it 
separately along with ( 13) The early Hindus 


JpSI r 4 
2DVG I,\ f sn 
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particularly those belonging to the Apastamba school,’ 
appear, however, to have special regard for thp rational 
rectangle (15, 36, 39) So the method of constructing 
several vedts has been described m the J^ulba of this 
school with particular reference to this rectangle For 
instance, take the case of the Nirudha-pa4uhandha-vedt 
It IS of the shape of an isosceles trapezium whose 
measurements are known from the ancient scriptures 
to be face = the yoke of a cart (=86 angulis), altitude= 
the pole (=188 anguhs) and base=the' axle of the cart 
(= 104 angulis) ^ As regards the process of its con* 
struction, Apastamba says 

“ This has been described (m connexion with the 
construction of the Saumtkl-vedi) by means of one cord. 
Having taken it by the mark at 15, fix the two western 
corners by means of half the axle and the eastern 
corners by means of half the yoke 

Here it is clear that the altitude (=188 anguhs) of the 
vedi IS supposed to be divided into 36 parts, so that one 
part will be equal to 5^ anguhs On taking this for a new 
unit of pada or prakrama, m terms of it the altitude of 
the Ntrudha-pasubandha-vedt will contain 36 padas or pra- 
kramas So the rational rectangle (15, 36, 39) can be 
applied to construct it, as m the Method I, page 64 
(Fig 28) The spatial magnitudes of the rational rect- 
angle employed will truly be (78^, 188, 203|) in terms 
of the usual unit anguli But by supposing the unit to 
be one of 5° anguhs, Apastamba represents it as 
(15, 36, 39) Similarly in constructing several other 
altars, by a suitable change of the length of the unit of 
linear measure, Apastamba always represents the sides and 
the diagonal of the rational rectangle employed by (15, 36, 

1 ApSl, VI 3, 6 , A-pSr, vii 3 '7 f 

3 ApSl, vi 4 compare Burk's notes on it 

18 
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89) ' Actually they are particular cases of th^^<fwtsngle 
(a 5a/l2 18a/12) o being the length o('tlie altitude of 
the vedt under construction 

Now it will be very naturally ashed why this preferen 
tial liking for the particular rational rectangle (15'" 36 
39) on the part of Apastamba? The true answer will 
be not simply because as Burk seems to think that 
the construction of the most important vedt namely the 
Mafiavedi or the <SaumiA.i tedt depended on it For 
Apastamba has described as many as four methods for 
the construction of the same vfdt But also because 
it was employed in the most ancient method of 
constructing the Mahavedt and so bod acquired a special 
sanctity by a long scriptural tradition We hove also 
seen the similar orthodox predilection of Apostsmba for 
the primitive methods of high scriptural antiquity mtbe 
matter of the construction of the Oefurasra fyenacit by 
means of the bamboo rod 

Now tracing tbo early biatory of the rational rectangle 
115 36 39) we find it first in the Taitfini/a 
■Samhifa (c 3000 B 0 )* in connexion with the Mahaiedt 
It has then reappeared m the Ka^haTia Samhita ® 
Maitrayani Samhtia * hapiffhala SamhitB * and Sata 
patha Brahmana ^ It should perhaps be noted that m 
these works only the sides (15 36} bare been expressly 
mentioned but not tbe diagonal 89 This non mention 
of the diat^onal bas led some modem writers to suspect if 
the property 15 +36*ss39* was at all known m the time 

^ ApSl 6 8 

> ry Ti 2 4 5 

* iTfS * 4 

* M S n 8 4 

^ K pS xnn 6 

* SB i S 1 IB i 8 4 



ENOWN IN THE SAmHITA AND BRAHMA^A 139 


of the Samhitd and Brahmana ^ But such a suspicion 
seems to be quite unwarranted. For even in later times 
Baudhayana has not mentioned the diagonal of the ration- 
al rectangles enumerated by him From a thorough 
discussion of the point, Burk concludes ‘ ‘After all these 
no doubt can exist regardmg the fact that the rational 
right-angled triangle with perpendicular sides 16 and 36 
was really known m the time of the Taittirlya Samhitd 
and the Satapatha Brdhmana and was employed in the 
construction of the Saumiki-vedt as in the Apastamba 
Sulba Sutra v. 1 and 2 ” ^ Such was also the opinion of 
Cantor ^ Their conclusion will be further corroborated by 
what has been shown just above about the special sanctity 
acquired by this rational rectangle amongst the followers 
of the Apastamba school Our interpretation of the 
word pieydbhih occurring at the end of Apastamba’s 
enunciation of the theorem of the square of the diagonal 
of a rectangle (pp 132 f ) also will lead one strongly to the 
same conclusion 


1 Foi instance, see Keith, JouTti Roy Amt. Roc , 1909, pp 690 f. , 
1910, pp 619 f 

2 ZDMG, LV, pp 655 f. 

3 Cantor, Geschtchte, I, pp 698 ff 



CHAPrCB XI 

SqoAIlINQ TOE C/ncLE 


To trantfOTtn a square mto a ctrclc 
Baudhojana 8a)B 

If you wish to circle a square dravr half its diagonal 
about the centre tonards the east west lino ibende 
Bcribe a circle together with the one third of that which 
lies outside (the square) * 

The same method has been taught also by .Spastamba ® 
end Katyuyana ^ 



Tis7Z 


Let ABCD be a square end 0 jts central point Join 
OA With centre 0 and radius OA describe a circle in 
tersectmg the east west line BIT at E Divide EM at P 
such that Then with centre 0 and radius 

^ *n!i?r bet 

^ adlqsT »n!j?r * —BSi i aa 

^ '^3'^ f^surwpi Pnira^i qrJn 

^ uiijsr I 9 {Pirii I i — 

ApS} 3 
^ KSl , 13 
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OP describe a circle This circle will be nearly equal in 
area to the given square ABCD 

Let 2a denote a side of the given square and i the 
radius of the circle equivalent to it; that is, i4B = 2a 
OP=T Then 

OA = av'2, 
and ME = (^2 — l)a 

Hence r = a+ {a/2 — 1), 


= I (2 + V2) 
Now according to the Bulba, ^ 




1 

3 4 34 


_ 577 
408 ’ 

= 1 4142156 

Therefore r = a x 1 1380718 

The area of the transformed circle, employing the value 
77=3 14169, will be 4 068987 x a^ whereas the area of the 
given square is 4a^ Hence the former result is too large 
On the degree of equivalence of the area of the given 
square and of the circle into which it is transformed by 
the above rule, there is a noteworthy observation of Apas- 
tamba He remarks, 

sdnityd mandalam ydvaddhlyate idvaddgantu ^ 

According to the commentator Kapardisvami, the first 
word of this passage is a conjoint compound of the two 


1 Vtde tnfra, p 189 

2 ApSI, lu. 2 
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worths sS and anitya So iha( the above ahould be rea 
derad as It is ao loexact (amt^a) (method ot coostruc 
tioc) by as much the circle falls short so much comes 
m He has beea followed m this respect by Suudararaja 
But the commentator KarsviodasT imi thinks that the 
correct reading of the passage will be «a nUya mandalarp 
etc According to this reading the observation appears 
to imply that the method of construetion is an exact 
(nttya) one But this commentator further thinks that 
the method has been called exact in a relative sense 
inasmuch as it yields a result mors accurate than that 
obtained by any oth r method of circling the square 
known m the Apastamba school So ha too finally i^omes 
to the same point of view as that Kapardisvaml and 
Sundararaja 

Tbibaut accepts as correct the reading of the text as 
given by Karaviadssvami but has discarded his further 
explanation of the matter So he renders the passage as 
this line gives a circle exactly as large as the square 
for as much as there is cut off from the square (vfS the 
comers of the square) quite as much is added to it (vtf 
the segments of the circle lying outside the square) * 
Burk has closely followed Tfaibaut in this respect The 
interpretation of Kapardisvaim has been criticised by 
Thibaut thus But I am afraid we should not be justi 
fiedm giving to Apastamba the benefit of this explanation 
The words yavaddhiyate etc seem to indicate that be 
was perfectly satisfied with the accuracy of bis method and 
not superior m this point to so many circle aquarers of 
later times The commentator who with the mathemati 
cal knowledge of bis time knew that the rule was an im 
perfect one preferred very naturally the interpretation 


i p 26 
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which wns more creditable to his author Kapardisvami 
e^ploIns that the remark yiiiad<ihhjatc, cto , implies onlj 
a nearer approximation but not exact equality 

Now it may ho pointed out that a similar remark, viz , 
rsniiiti/a catitranTa-laraiil 

has been made by Apastamba ns regards his method for 
squaring iho circle and which has been delnered by him 
immediately following the nboxe one " The same remark 
IS found also in the corresponding rule of Baudlifijann 
Hero Thibaut entirely agrees with the commentators in 
breaking up the first word cttdntiya into cku aniiyd But 
Burk falls out from him and takes the rending to bo esu 
nitya caturasra-harani Thus he has kept up the consis- 
tency of his opinion 

It IS truly very difficult to conjecture now correctly 
w’hnt wns really implied by Apastamba by that remark, 
whether ho held that method of circling a square was an 
exact or an inexact one We may bo, however, sure to this 
exent that the interpretation of the orthodox commenta- 
tors cannot be brushed aside as unlikely ns is supposed by 
Thibaut 

To transform a circle into a square 

Baudhayana says 

“ If you wish to square a circle, divide its diameter 
into eight parts , then divide one part into twenty-nine 
parts and leave out twenty-eight of these , and also the 
sixth part (of the preceding sub-division) less the eighth 
part (of the last) ” ^ 

1 Ibtd, p 27 

3 ZpSl, 111 3 

3 BSl, 1 GO 

+ “ WFTT^ 
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Thus if 2cj denote the side of s square equivalent to 
a circle of diameter d then 



fiSd 

( ^ 

- ^ 

8 [_« 1 

[^8 “9 

V 8 29C 

8 29 0 8 /J. 

2a = i-i 

+ J- 

8i9 

- 

8 29 \ 

1 ^ JL'i 
. 0 08 / 


Since d ~ where t is the radius of the circle 


9 29 6 8 29 6 8 

This result was probably obtained from the previous 
one by inversion 


Therefore 2a » - d 
2 + v2 

Substituting the value of V2 vte 677/408 we have 


Thibaut supposes that Baudbayana then proceeded m 
the following way One eighth of 3893 =s 374j^ this 
multiplied by 7 — 1218^ Piffereace between 1218^ and 
1224 => 5^ Dividing 174 (Baudbayana takes 174 in 
stead of 174^ neglecting the fraction as either jnsignihcant 
or more likely as inconvement) by 29 we get 6 sub 
trscting from 6 its sixth part wa get 5 and adding to this 
the eighth part o! the sixth part of six we get 5^ In 
other words 


1004 


1 

829 


1 

8296 


■*' 8 29 6 8 


of 1393 


(due allowance made for (he neglected ^ ) * 


1 Th b t £ ( p 28 
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lu 'the opinion of Cantor the senes was probably 
obtained thus ^ 

1224 _ 7 1 11 41 

1393 8'^8 29 8 29 6’^8 29 68'‘8 29 b 8 1393 


The last term is nearly 3 ^ of the term preceding it- and 
so may be neglected as being comparatively small 
Hence, we get 

2a = — + — ^ ^ 

8 8 29 8 29 6 8 29 68 

Muller conjectures the procedure adopted to have 
been as follows ^ 


2 a = 


3 j _ 3 ^2 , 

2+ V2 2V2 + 2 


3 

2 


a/2 

1 + a/2 


d, 


3 17-1/34 _ 51-3/34 

2 • 29-1/34 58-2/34’ 


since 



1 

12 34 


Now 


51-3/34 _ 7 + 1/34 
58-2/34 58-2/34 


7 + 1/34 __ 1 56 + 8/34 _ 1 / _ 2-10/34\ 
58-2/34 8 * 58-2/34 8 V 58-2/34/’ 


2-10/34 _ 1 2-10/34 _1 / _ 10/34-2/34 29 \ 

58-2/34 29 2-2/34 29 29\ 2-2/34 29 / 


10/34-2/34 29 _ 5-1/29 _1 30-6/29 

2-2/34 29 34-1/29 6 34-1/29’ 


_ 1 / 4 + 5/29 \ 

6 V 34-1/29 /’ 


19 


^ Cantor, Geschichie, I ,p 643 
2 C Muller, loc cif , pp 187 f 
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altebnathb method 


4 + 5/29 _ 1 $2+40/20 _ 1 , 2-41/29 

d4-l/29 8 • 34-1/29 8 \ 34-1/2J ) 


I 

8 29 


§-i^) 


1 2-41/29 

'“ 82908 34-1/29 

The last term may be neglected os being too small 

Hence 

, d ^ d d ( 1 1 \ 

2o_d-s + 3 29 8 29 \0” 68/ 


AltemaUve Method 

Another method of squaring a circle has been taught 
by Baudbjyana Apaatsmba and Kotyoyana It has 
been explicitly admitted by all of them that this method 
yields only a gross (anitya) value 

Or else divide (Ibo diameter) into fifteen parts and 
remove two (of them) This is the gross (value of a) side 
of the (equivalent) square * 

That IS to say 

o 

2a = d — jg rf 



The rationale of this formula seems to be this * Draw 
the square ABt-D circumscnbiQg the Circle and also the 
square A^B'C'D' msenbed within it 


I B5/ 60 g I ApSt I 3 KSt li 

3 Comp Ufill 7 cl p IS 



Its rationale 


]47 



Fig* 75 

Then, apparently the area of the circle will be smaller 
than the area of the square ABGD ( = 4?^) and greater 
than the area of the square A'B'C'D' { = 2i~) , that is 

4r^ > Area of the circle > 2? ^ 

An obvious approximation will be 


Area of the circle = 


4r2 + 2r 


= 372 


If 2a denote a side of the square equivalent in aiea to 
the circle, we shall have approximately 

4a2 = 3r2, 


or, a = — r 


But, it will be shown later on^ 


VB - 1+ 3 + 15 - 15. 


up to the second order of approximation Therefore 


O' - - r T. 


1 Infra , p . 195 


148 DVARAr\NATHA*S CORRLCTIO^S 

Dvarakanatha s Oorrecftons 

Dvarakanutha Yajv t has criticised with the help of 
specific examples the JSulba method of squaring a circle 
and its converse as yieldin), only approximate results He 
has then proposed the following corrections to the ancient 
formulae * 

(„) + + i)} 

r ^ ) 

Sy the formula (i) the area of the transformed circle 
will be nearly equal to 4 000344 x a the value of ' bein 
taken to be 8 14159 

I alue of " 

The above rules of (be Sulba for squaring a circle and 
nice tersa will work out the following values of ir 

(1) -r = ^ = 3 0883 

|l + I (.'2 ~ 

(3) « = 4(l-g+ + 3 ^9 os) 

» 3 0385 

(3) ff = 4(1 - fs)® = 3 004 

It will be noticed that none of these values are fairlj 
accurate as according to modem calculation jr=3 14169 


P 4t 0^ V 1 X p I 


EARLY HISTORY 


149 


In one instance Baudhayana^ has employed the value 
of n-=3 A bettei value of n is found in the Mdnava 
Sulba, which states that a square of two by two cubits 
IS equivalent to a circle of radius 1 cubit and 3 anguhs - 
Whence 

(4) ;r = 4(1)2 = 3 16049 

This value was given befoie by the Egyptian Ahmes 
(c 1600 B C ) With Dvaiakanatha’s corrections we 
have 





= 3 141109 


TT 



1 

8 29 


1 1 \2 
8 29 6 ‘^ 8 29 68 ) 



= 3 167991 

Early Histoiy 

It will be inteiestmg to know the early history of the 
problem of the squaring of the circle and of its converse, 
the circling of the square, in India Their origin dates, 
as has been noted before, earlier than the time of the 
Rg-veda (befoia 3000 B C ) That was in connection 
with the constiuction of the three primarily essential 
sacrificial altars of the Vedic Hindus, namely the Gdrha- 
patya, Aliavanlya and Daksindgm For these three 
altais had to be of the same area but of different shape, 
the first circular, the second square and the last semi- 
circular. Again, it has also been noted before, that 


2 MaSl,i 27 
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Garhapatya altar may have a(.cordmg to certain 
authorities an alternatiTd shape ol a square besides its 
usual circular shape but retaining the same area The 
earliest express reference to this tradition is found m 
the Satapatha Brahmana (e 2000 B C } ^ It appears 
copiously m the Sutra worLs rrom the latter we also 
learn of another ancient tradition that the Dhtsnya^ may 
be square or circular in shape but with the same area 
one square piiila The form of an archaic variety of the 
iSma^atia cit ( Fite altar of the shape of the cemetery ) 
IS stated to be circular according to some peoples sod 
square according to others As regards its size the 
iSafapatAa Brahmana after referring to the earlier opinions 
preferably approves of an area of one square puru«a * 
Further mstances of the early applications of the above 
problems are found in the Taittmya and other Snmhta {c 
8000 B C 10 connexion with the consiruotion of Paiha 
cahra cii Samuhya ctl Partcatjya at and Dtona at (alter 
native shape) In each of these cases one has to draw 
at first a square equal m area to that of the primitive 
Syenacit itz 7^ square purusas snd then that square 
has to be circled ® This has been clearly described by 
Baudbayana^ and Apsstamba^ and it was doubtless so 


» 65 TI 1 1 J7 

BS{ 613 ApS *7 14 1 ApSl 6 6 
^ BSl 73 ApS XT 21 6 1 3 comp e Is 

BSr r 6 29 

* SB i a 1 SS 

5 T3 6 4 11 _ 

« I of th Dr a I t nth f th t o / med qu e 
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before ^ We occasionally meet with other instances of 
this kind in the earlier Hindu works ^ 

Burk has observed “ I shall only emphasize the fact 
that the Indians must have understood really in the 
time of the Taittiriya Samhitd, how to solve the problem 
of the circling of the square (although on very primitive 
methods) 


1 Compare also Burk, ZDMG, LV, p 548 

2 ApSr, XTi 4 7 

3 ZDMG, LV, p 548 
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SlUILAIl riOOPES 

It has been observed beforo that in the sacrificial 
rituals of the early Hindus it is oftentimes necessary to 
construct an altar differing^ in area from another by a 
specified amount For mstance the 5autratnanili tedi is 
stated to be equal to one-third of the ifahaicdi and the 
tedi of the A^camcdha double the latter The LaJ so 
koma vedi and Koiihoma oed> are respectively four and 
twenty five times the Pahaj/ajilikt cedi \gam it ts said 
that the primitive Fire altar Caturasra iyenacti should 
bare an area of seven and a half square purusas at the 
time of the first construction U the second construction 
its area shall have to be St squere purusas at the third 04 
square purusas In the same manner the area of the Agni 
should be increased by one square purusa at each succes 
sive construction up to 1014 square purusas The earliest 
reference to this mode of mcremeot of the Agm as has 
been stated before is found m the Brahntana 

\Dd the practice continued during the succeeding 
ages Now it 19 the stnct injunotion of the iruti 
that the primitive shape of the Fire altar must not be 
disturbed during the course of successive constructions ® 

1 BSl 85 ApSl 8 9 KS KSl 19 
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Coasequeufcly m the science of the altar-construction 
there arose the necessity of constructing similar figures 

Now the shape of the Mahdvcdi is that of an isosceles 
trapezium whose altitude is 36 prahrama (or pada), face 
24 prahraina (or pada) and base 30 praLrama (or pada) 
Hence the SautramaniLl-vcdt and the vedt of Aivamedha 
will be of the shapes of isosceles trapeziums similar to it 
but in size one-third and double of it respectively Thus 
w'e have the two following propositions 

(i) To construct an isosceles tiapczium simtlai to a given 
isosceles trapezium but with a third part of its area 

Construct an isosceles trapezium, says Apastamba, in 
the same way as the given isosceles trapezium {Mahavedi) 
but " with 1 / a/ 3 of a prakiama being substituted for a 
prakrama therein, or with 8 and 10 times as the trans- 
verse sides and 12 times V3 as the east- west line 
This will be the required isosceles trapezium {Sautrdmam- 
hi-vedi) 

For the area of the constructed figure 

36 1 / 24 30 ^ 

“ a/3 ^ 2 \ a/3 V3 /’ 

= X 18 X 54 = 324 square puiusas , 

or = 12V3 X ^ (8 a/3 + 10 a/3 ), 

= 324 square purusas 

Thus it IS equal to one-third of the area of the given 
isosceles trapezium, which comprises 972 square purusas 
The same construction is suggested also by Katyayana ^ 

1 ApSl, V 8 

2 KSl,n 19 
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(ti) To construct antsoaceles trapezium similar to a 
given isosceles irapcziuni but uttk double its area 

The method ol constructiOD ot the ne\7 isosceles 
trapezium will be the same 8&}a Apastamba as that of 
the given isosceles trapezium but here of a prahrains 
should be taken m the place of a prakrama therein ‘ 
That is tau ht also by Baudhnyana ^ Then the area 
of the new figure will be 

= 30v'2x 4 (*>4 ''2 + 30v'2) square purusas 
= 1944 square purusas 

Hence it is double the size of the given trapezium (^^aha 
ledi) 

It IS thus clear that the principle underlying the early 
Emdu method of construction of an isosceles trapezium 
similar to a given one but of n times the size of it n 
being integral or fractional is practically the same as that 
of the given one only the unit of measurement o! the 
latter being replaced by another Vn times it ^ Tins 
principle they adopted systematically for the construO' 
tiOQ of similar figures of more complicated shapes even 
when the change in the size does not bear a simple relation 
to the Size of the given figure Thus arose the proposition 

To construct a Fire altar similar to that of the shape of 
a falcon but diffennj from its primitive area f 7\ square 
purusas by in square purusas 

Baudbayana gives the following solution of this propo 
sition 

Divide that which is to be the difference from the 
original (given) size of the altar into 15 equal parts add 

> I 

> BS 10 
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to each of the (constituent) portions {vidha, that is, units) 
of the given figure two of these parts Then construct 
a figure (in the same way as the given one) with of 
these (altered) units ” ^ 

The geometrical operations to be followed in th*s 
method of construction are shortly these ^ At first 
IS drawn a squaie of an area equal to m square purusas 
It IS then divided into 15 equal parts This may be done 
either by dividing one side of the square into 15 equal 
parts and then drawing lines parallel to the perpendicular 
sides, or by dividing one side into 3 parts and a perpendr- 
cular side into 5 parts and then drawing parallels Two 
of the rectangular portions are then combined into a 
square and to that is again added a unit square purusa so 
as to form a third square A side of this resulting square 
will be easily found to be Vl + 2m/15 puiusas long 
With this length as the umt, construct an altar in the 
same way as the original falcon-shaped altar This will 
be the required figure For its area will be 

X ^ 1 + ~~ ^ or 7^ -t- 

square purusas and its shape will be clearly similar to 
that of the given figure 

A similar method is taught briefly by Apastamba 

‘‘ For the eight- and other-fold Agms, that by which it 
difiers from the area of the seven-fold {Ag7it), should be 
divided seven (and a half) , then one part should be 
added to each (original) purusa ” ^ 

‘ ‘ For the purpose of adding parts (in purusa) to the 
(seven-fold) Agm together with its wings and tail, take 


1 B3l,u 12 

2 Compare also Thibaut’s notes on the above 
2 AfSl, vni 6 
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for the (new) puru a the (orj{>msl) puru'sa increased hy 
tbe seventh fold producer of tho increment Then con 
struct (in tbe same way as before) ^ 

The method has been explained more fully by 
Katyuyana His procedure is however slightly different 
from that of other writers Katy lyana says 

Tor the purpose of adding a square purusa (to the 
original falcon shaped Agnt) construct a square equivalent 
(m area) to the original Agni together rvith its win^s and 
tail add to it a square of one puru a Divide tbe sum (i r 
the resulting square) into fifteen parts and combine two 
of these parts into a square This will be tbe (new) unit 
of square purusa (for the construction of tbe required 
enlarged figure) ® 

la other words tbe enlarged square unit is 
+ or 1 + i 

Or the new increased unit will be obtained thus says 
Hatyiyana 

Divide a square of one purusa into five parts both 
ways (by Jmes dranu cross wise) combine fire of tbe 
resulting elementary parts into a quare subtract from 
tbe sum one third of it add tbe remainder to one square 
purusa This is another method (of determining the 
enlarged square unit) ® 

r Ibtd X 5 N t tb SB betwee tbe comm t to a s ^ 
B k bout tbe t nterp t t a ot th tw ul f Ap tsmb 
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That IS, the enlarged square unit is 


1 + 


6 

5x5 


1 

3 


5X0 J 


or 


1 + 


15 


square purusas He gives a still thud method 

“ Or divide a square of one purusa into seven parts 
both ways (by lines drawn cross-wise), combine seven of 
the (resulting elementary) parts into a rectangle, subtract 
from the sum (a rectangle) lil angulis by one puiusa 
Add the remainder to one square purusa This is another 
method ” ^ 

Thus it follows that the incieased square unit will be 


1 -f 


7x7 


- lx 


120 / 


or 


ll 


square purusas, as before 

If the number of square purusas (m) to be added to 
the original area of the Agm (7A square purusas), be an 
exact multiple or submultiple of it, the geometrical 
operations are much simplified For if m=nxl-j, where 
n may be integral as well as fractional, then the length 
of the new unit will be easily obtained to be equal to 
VH-n purusa Thus it is the (H-n)th Aaraiii of a purusa, 
as has been stated by all the Sulbakaras 

This kind of increment is called sarvabhyasa (or “ the 
increment by the whole ”) in contradistinction to the 
other which is called jnirusabhyasa (or “ the increment 
by puiusa ”) - 


I hSI, V 8 

- R ?!, V 2 3 These terms are sometimes use<5 also in a different 
sense According to it the first term signifies the increment of all 
the parts of the Ipiit and the second only that of the complete puru?as 
m the body, lainss and the tail, hnt not the two aratnis and the prtde^a 
's\i 7, 10, K’^1, V 4) 
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The above principle of the enlargement of a Vedt or 
an Agnt by increasing the length of the unit of measure 
but Without altering the numbers representing the 
spatial magnitudes so as to heep the form similar to 
the original one is found as early ns the Satapatha 
Brahmana (c 2000 B C) It says as large as the 
^gni (is to be mnde) so large (should be made) its units 
of measure and by eo much one measures it m the 
same way (as before) To construct o Vedt 14 or 
14f times as large as tbe ^fakatedl and nhich rvill be 
similar to it this Brahntana says 

As much this tedi of the seven fold Fire altar is 
mahmg fourteen times so much one measures the v^di 
of 101 fold Or then he measures (by means of) a cord 36 
prahramas lon^ folds it into 7 equal parts of these three 
parts he adds to the east west Imo and throws out 4 Then 
be measures 80 prahromas folds them into 7 equal parts 
of these three parts he adds to the hind (transverse line} 
and throws out 4 Then be measures 21 prakramas 
folds them into 7 parts of these 8 parts he adds to the 
front (transverse line) and throws off 4 This then is 
the alternative measurement of the (enlarged) Vedt 

Here two methods are to be discerned According to 
one it IS required to construct a tedi 14 times as much 
while according to the other 14^ times as much The 
operations implied are doubtless as follows The altar 
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builder should at first constiuct a square of sides 36 
prakramas each Fourteen such squares should be com- 
bined into a large square A side of the resulting 
square, which is clearly equal to SGV'm' prakramas, 
is taken for the east west line Or otherwise a smaller 
square should be divided into the 7 equal rectangular 
portions by drawing lines parallel to a side of the 
squaie , the rectangle comprising three of these 
strips should be transformed into a square and 
then combined with the former largei squaie A side of 
the resulting square, which will be easily recognised to be 
equal to BQVlA} prakramas, is taken foi the east-west 
line of the enlarged vcdi to be constructed By the same 
kind of operations, the face of the new vedi is obtained 
to be 24 prakramas and its base 30 VIA} So that 
the size of the new vcdt will be 143 times that of the 
Mahavedi and its shape similar to that of the latter 

The following method has been taught for the con- 
struction of a falcon-shaped Fire-altar, 14 or I 47 - times 
as large as the primitive one and similar to it 

“ Now the construction of (the enlarged forms of) the 
Agni Twenty-eight (square) purusas are in front and 
twenty-eight (square) purusas behind, this is the body 
(of the Agm)^ Fourteen (square) purusas form the 
southern wing, fourteen the northern wing and fourteen 
the tail Fourteen aratms (meaning, a length equal to the 
side of a square comprising fourteen square aratms (i e , 
Via aratms) is added to the southern wing, fourteen arat- 
ms to the northern wing, and fourteen vitastis (meaning, 
a length equal to the side of a square of fourteen square 
vitastis,! e , ^14 vitastis) to the tail This is the measure- 
ment of (the Agm of) 98 square purusas with a little excess 
(due to the increment of the wmgs and the tail) Or again 
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be mea ures (ly means o!) a cord tbrce puru’^as folds it 
into seven (equal) parts of them four parts he adds to the 
body and three to the nings end tail Then he measures 
anaratni folds it into seven parts of them three parts be 
adds to the southern xriog threo to the northern wing 
and throws off one ’ Then be measures a vitasti folds 
it into seven parts of them three parts be addb to the 
tail and throws out four Thus is constructed the 101 fold 
and it corresponds with the icdi of this 

The geometrical operations intended to be performed 
m this case are similar to those indicated in the previous 
0*136 Here also are to he discerned two methods for the 
construction of the SAaiata vtdha or the hire altar 
of lOly square purusas According to the first method 
each unit of measure is vlT times the unit of measure 
employed in the construction of the primitive Fire altar 
of 7f square purusas while according to the other prob 
ably the more ancient one it will be times Thou h 
the principle of similarity of shapes is perfectly mam 
tamed m either methods as regards the size they of 
course yield only approximate results For '’^Xl4 = 105 
square puru as 7ixI4?=:J08-j!j- square purusas The 
rattonale of these results we shall indicate in the 
next chapter We should but note here that as 
the second method ® yields a result more deviating from 
the correct and desired one iiz lOlj- square purusas its 

iThptdttbct mn i It bolj 
WTO '5 11 m d d tU> 

* 3 11 14 Egg I g r nd r g o 

3 Tb ec sd to tlod smtb b mttbb t 

It nl g m t ih d pi n t b pi d sh tij So 
that t ly by m t ke th t t w mpl y d /o the I m t 

0 the fi t p] D 


I 



PRINCIPLE OP Similarity 


161 


correctness was challenged even before the time of the 
Satapatha Bialimana (c 2000 B C ) 

“ As to this they say, ‘as seven^ (square) purusas have 
exceeded, how is it that they do not deviate from the 
right total {sampad, which the altar ought to have) ’ ” 

The change of the representative number is strictly 
forbidden in this work, as that will disturb the piinciple 
of similarity of the forms It observes 

‘‘ Now some intending to construct subsequent (larger) 
forms (of the Agni), increase (the number of) these 
prakramas and vyamas, supposing, ‘ we shall enlaige the 
womb (yoni) accordingly ' One should not do so, foi the 
womb does not inciease along with the child that has been 
born, but indeed only as long as the child is within the 
womb, so long does the womb enlaige, and this much 
again is the growth of the child here Those who do it m 
that way, ceitainly do they deprive this Father Prajapati 
of his perfection {sampad, that is, due proportions) ” 2 
In the foregoing methods of enlargement of the original 
size of an altar, it will be observed, all the constituent 
parts of it receive increments in equal proportions But 
sometimes an altar, particularly the falcon-shaped one, 
IS enlarged on an entirely different plan According to 

1 The printed text has trayodasa or ” thirteen ” It seems to be 
a mistake For it was intended to construct a Fire altar having an 
area equal to lOli square purusas Now the method adopted produces 
one with an area of lOS/,- square purusas So 108^^ — lOlJ or 6f 
square purusas are in excess In round numbers this might be stated 
as equal to 7 square purusas But “ thirteen ” cannot be justified 
So I think that here again the text should be amended to sapta or 

it *• 

seven 

2 SBr, X 2 3 6 7 In this metaphor, the Agm, as usual, is called 
the Father Prajapati , his child is the unit of measure employed , and 
the womb is his form and hence the numbers representing the spatial 
relations of that form (c/ SBr, vni 6 3 12 , x 2 3 3) This passage 
has been referred to in the aphorism vi 4 of the Katydyana Aulba 

21 



IGiS APPLICATION or ARC \ S 

it certain parts of the alHr such as the complete purusas 
in the body wm^s and tail ol the falcon are enlarged 
proportionately while the rest the two oratnis and the 
prudp^a by which the wings and tail were leDothened 
fundanaentally are left unaffected This plan of enlarge 
ment of the falcon shaped attar has been noticed by all 
the three principal Sulbakuras It is particularly adro 
cated by the tradition of one school as necessary for the 
altar of the Horse Sacrifice Other schools however 
follow the general plan of proportionate increment of all 
parts in that case too * 

We have so far considered the construction of figures 
particularly isosceles trapeziums similar to a given one 
and differin from it lo area by a specified amount It 
18 sometimes also necessary to construct a fi ure similar 
to another and havin<' a given side For instance the 
Ekadaiini vedt is stated to be similar to the Mahavedi 
and IS indeed an enlarged form of it It is socalled 
because it must have according to the injunction of 
the scriptures eleven (ekadana) saonficial posts Ojupa) 
m front It u further prescribed that the two posts cm 
either sides of the middle one must be at a distance of 
one akaa (sl04 en^ulis) and four an ulis from it and the 
rest are an ak a distant from each other Each post 
has a diameter of one pada Hence the east side of the 
EkadaStn vedi js 10 aksas 11 padas 8 anc^ulis Jong Thus 
it IS required to construct an isosceles triangle similar to 
the A/oJ atcdi and having its face equal to this length 
Again according to Baudhayana the shape of the 
Aiiamedha vedt is similar to the '^fahavedi and has 21 
yujias on the ekst side that la has a face of 20 aksas 
21 padas 8 angulis long 

I BSl BB 3 13 Kps c lO hSl 7 
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The method of construction to be adopted m these 
cases IS indicated by Baudhayana thus 

“ For that {Ehadabini vcdt) take the twenty-fourth 
part of 10 aksas 11 padas 8 anguhs, this will be the 
prakrama and with this (altered unit), the vedi has to be 
constructed (m the same way as the Mahavedt) 

“ For the Asvamedha-vedt take the twenty-fourth part 
of 20 aksas 21 padas 8 anguhs, this will be the prakrama 
and with this (modified unit), the vcdt has to be con- 
structed (m the same \iay as the Mahavedt) ” ^ 

The face, base and altitude of the Mahavedt aie given 
lespectively to be 24, 30 and 36 prakramas m length 
If a, b, c be the corresponding quantities of a similar 
figure, we shall have 

a _ ^ _ c 
24 “ 30 36 ’ 

t = 30 (“^). 0 = 86(55) 

This IS equivalent to the change of the ordinary unit to 
a/24 times it, where a is the given length of the face of 
the figure to be constructed 

A similar method will have to be followed m con- 
structing an isosceles trapezium similar to a given one 
and having a given altitude ^ 

These methods are also taught by Katyayana ^ 

It may be noted that Apastamba’s method of con- 
struction of several altars by employing the rational 
rectangle (15, 36, 39) by successively varying the units, 
IS obviously equivalent to the construction of a system 

1 BSl,i 107, vide also BiSr, XXVI 23 

2 BSl, 1 108, cide also Bi5r, XXVI 10 

3 BSl, 1 109 10 

1 KSl, yii 1-3, compare F5r, viii 8 22 
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of rectangles gimtiar to it Indeed the scicncd of tfae 
altar construction requires tho dramng o! (a eastern of) 
gimtlar rectaa<^les triangles rhomboids circles and 
other figures I or the cnlar(,cment of sltara of those 
shapes mvolvea it 



CHAPTER XIII 


GcoMETnicAL Algebra 

The geometrical constructions described in the pre- 
ceding chapter are of considerable algebraic significance 
They indeed form the seed of the Hindu gcomeiiical 
algebra whose developed form and influence we notice as 
late as in the Bljagantta of Bhusliara II (born 1114 AD) 
The first plan of enlargement of a figure m which all the 
constituent parts are afiected in equal proportions, leads 
to the quadratic equation of the type 

ax^ = c 

The second plan leads to the complete quadratic equation 

ax^ + hx = c 

Let X denote the length of the enlarged unit of purusa 
and m denote the total increment m area Then, in the 
case of the enlargement of the isosceles tiapeziuvi on the 
first plan, we shall have 

or 972®^ = 972 + m 
Therefore = 1+ 

972 

Hence x — v'l-Fm/972 

If in = 972(tc — 1), so that the area of the enlarged 
trapezium is n times its original area, we get 

X — Vn 

as given m the Sulha The particular cases, when n = 
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14 or 14? are founcl as early as the Saiaj^atha Brahmana 
(c 2000 B C ) ^ 

For the enlartcnaent of tho falcon shaped fire attar 
OQ thu first 73{an we get the quadratic cquatioa 


31x2* + 2| 

a: X + iC X ^ * 4- : 

or 


Therefore 


Hence 



In particular when m=^4 that is when the Fire 
alter has its maximum enlargement permissible under 
the iSutba we have 

ic = 18?^ s= 14 approximately 

as found m the Satapatha Brahmana (tide supra) 

In the c<is6 of the eoUrgemeat of the falcon shaped 
Fire altar on tie second plan tie geometr/eal operations 
are equivalent to tie solution of the foilowino complete 
quadratic equation 

2a:x22 + 2{®x(* + 5)} + ®x(x + -jlg) = 7^ + 1 1 
or 7 p** + 4*^ 74 + »i 


Completing tie square on the left hand side we get 


(7*+') r:^+7m 


^ SB s 9TB Vi pr pp 158 f 
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Therefore t = ^(a''811 + 1127h — 1), 



( 1 ) 


neglecliD" higher powers of vi Therefore wo have 

3"“ = 1+ , approximately, (2) 

Kat^fiyana says 

“ Or for the second and following constructions, in- 
crease (the usual unit of) the (square) prakrnma by itself 
for every seven consliuctions, so that (at each successive 
con'-truction) take for the prakrama, the original value of 
the pinkrama enlarged by its one seventh 

So that, according to him, the enlarged unit (x~) 
will be 

(3) 

whereas a more accurate value has been proved above 
to be 


= 1-t- 



approximately, 


(2 1) 


In particular, when the Fire-alter has its maximum 
enlarged form of 101^ square puiusas, we have 

7[ + vi = lOll 
Substituting in (1), we get 

a; = IjVimv -1) 


1 KSl.vi 3 
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Hence 

= ^(1W70 - 2-/ruo7 ) 

^ow 

'/ilsD ~ 106 + ^ approximately 

Therefore 

® ) 


^ JDJ50 

“ saioi 


13^ 

JJI6J 

Hence 

q 

X approximately 


Kab; yans gives a nearly equal value 

I2 » 14+|_ (5) 

He says 

The side wbich turns out a square of the area four 
teen and three serenlha (square) prakromas will be the 
length of the pcakr&oia for the 101 fold (Fire altar) ^ 

It 13 nob at all easy to determine the rotionaft of 
K ityaysna s formula (3) and (5) whether they were oh 
tamed m the way indicated above by the method of the 
solution of a complete quadratic equation or m any other 
way It IS found that there are discrepancies between the 
results calculated by the former method and those found 
in th extant copies of the maou ripts of his wor&s 
How to explain them 9 Whether by the crudeness of his 
method of solving the quadratic equation or of the 
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calculations atlendent on it,* if he had at all follo\^ed that 
method, or in anj' other v\ay? Now the discrepancy need 
not bo considered very serious m the general case, especi- 
ally if w’o remembei the degiee of accuracy that can be 
naturally expected in those earlj limes, or that is 
ordinarily found to have boen followed then Even in 
modern times 7 w'lll bo considered to be a \ery fan 
approximation to 7} What will appear to lie serious is in 
the other case which requires an emendation of the exist- 
ing text m order to explain away the discrepancy with the 
result calculated as above But, we would lemark, that 
by itself should not be considered a ver} formidable objec- 
tion against our hypothesis as regards the method of 
Katyayana For those w’ho have dealt with ancient manu 
scripts arc quite aware that they doubtless require emenda- 
tions here and there That discrepancy can be explained 
aw'ay' much more easily and reasonably by supposing that 
the result (5) was derived from the modified result (3) by 
substituting the value, m = 91, but was not calculated 
directly from the equation (1) as w^e have done above 
It should be noted that the relevant portions of the 
existing manuscripts of the Katyayana Sulba might be 
considered to be quite correct and his results extremely 
accurate if we follow a certain interpretation of the text 
Let us suppose that (1) the term cLaiata-vidha means 
“ the construction (of a Fire altar having an area) of 101 

1 It should be noted that the result (4) does not follow, quite con 
trary to eNpectations, from the equation (2), on the substitution m the 
latter of the value, m=94 

o T , 4 X 94 28 - , , , 

^ ~29~ 29 "" 

This IS too less than the value (5) recorded by Katyayana That 
18 why we started by substituting m=94 in the equation (1) This 
shows that the process of calculation has much to account for 

22 
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(square puru'^as) aod (2) that the area of 101 square 
puru^as comprises onij the complete purusas to the altar 
not mcludiD„ th tuo aratnia and the pntde r Then the 
algebraic rcprebentation of the second method of enlarge 
ment of the primitive falcon shap d Tire oUar will be 
7x =s 7 + m 

Therefore x =1 + ^ 

And m the particular case of the maximum enlarge 
ment we shall have 

7* = 101 

Hence x = 14 ~ 

Thus the reanlis come out exactly to be the bome as 
are found m extant MSS According to this interpretation 
the construction of the enlarged altars does not even m 
volve the solution of the complete quadratic equation 

We shall now proceed to examine bow far the above 
interpretation can be held to be correct It should be 
opposed main!} on three grounds Fneily the supposed 
interpretation of the term el.aiaia vidha as meaning the 
construction of a Fire altar of an area of 101 square pucu 
saa IS very unusual Indeed accordin'^ to all the ^ulba 
and also the iSatapatha Brahmana that term must always 
refer to an area of lOlJ square purusas Similarly it is 
known that sapta vidha always refers to 7} square puru 
sas asta vidha to 8} square purusas and so on Secondly 
for that interpretation the btipulated area of IDl square 
purusas has been as umed to be comprised of the area of 
the complete purusas jn the body wings and tail of the 
falcon shaped Fire altar in exclusion of the two arstnis 
and the prade^a m the latter Therefore m that case the 
area of the complete altar all told will be greater than 
lOll- square purusas But the maximum extent up to 
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which the Fire-altar is sanctioned to be enlarged bj' 
successive constructions is 101^ squaie purusas Thus 
Baudh.lyana expressly remains 

” The first (i c , when constiucted for the first time) 
Fire-altar has an area of seven and a half square purusas 
The second contains eight and a half , the third, nine and a 
half In this waj , the addition of one purusa takes place 
at each successive construction up to the clcabata-vidha 
(r c , ‘ the constiuction including an aiea of 101^ square 
purusas ’) After that, the chabaia vidha Agm should be 
repeated (without making any further enlargement of it ) 
Or else the sacrifice should be performed without an 
Agm 

Satapatha Brahmana says 

“ Some say, ‘eKa-vidha Agnt should be constructed 
first, then by an increment of one (square purusa) sue 
cessively up to a construction of unlimited size ’ One 
should not do so The Prajdpaix (i c , Agni) was created 
first as sapta-vidha indeed Proceeding to reconstruct 
himself, he stopped at the elcaiaia-vidha (‘a construction 
comprising lOl^ square purusas’) He who constructs (a 
Fire-altar) smaller than the sapta-vidha, cuts asunder this 
Piajdpati he voluntarily becomes a smnei as one would 
be by destroying or injuring his better Again one who 
constructs (a Fire-altar) exceeding the ekasata-vidha, he 
proceeds beyond all these (visible Universe), for the Pra]d- 
pati IS this Universe Hence one should first construct the 
sapta vxdha and then by the increment of one (square puiu- 
sa) in succession up to the eLasata-vxdha But one should 
not construct in excess of the eltalata-vxdha Thus he 

1 B&l, 11 1-7 Compare also KpSl, viii 3 , K&r, xvi 8 25 , KSl, v 1 , 
VI 4 , A'p&r, XVI 17 15 6 In this last 'work Spastamba has expressly 
referred to the tradition of the Vajasaneya school (i e , to the Satapatha 
Brahmana) on this point (mde below) 
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neither cuts asunder the lather Prajapati nor dots he 
proceed beyond oJJ these (the Unjrerse) ’ 

So the above interpretation stands in direct contredic 
tion with the injunctions ol the early scriptures 

ThtrJhj the practice o/ the mention of on altar by re 
ference to the area of a part of it as has been supposed 
for the above interpretation is unknown in the fulba and 
earlier literatures of the Hindus Tbibaut once thought 
that such a thing had been implied in a certain rule d 
Baudhayana He says But according to the above 
sutra and its cammeniat} the Aivamedht] a Aqnt nas of 
a different nature It had to comprise twenty one puru 
sas not including the Jenglbcniog of tbs two wings by one 
aratni each lad of the tail by one pndefa so tbst its 
atmso consisted of twelve square puruiss its wiag!> and 
tail of three puni^as each A proportional increase of 
the two aratois and the prudeia would amount to 
bquare purucas and then the a ni nould no longer be eka 
vitn^a as the iruti demands Therefore the wings were 
lengthened only by the regular aratni (of 24 anguhs) and 
the tail by the regular pr des-a (IS ant^uhs) so that the 
increase of the agoi caused thereby remained less than 
one square purusa and the agni preserved its character of 
chavim^a ® Thjbaut has been followed in this m'ltfer by 
Burk * Thev &se clearly m error * For the sutra they had 
in view says absolutely nothing about the actual size of 
the iiiamcdhtAa Agnt The commentator Dvarakanatha 

> I 2 3 17 S 

4 Tb t 1 Va I Wn \ ! It B dV v 

( 3-1) ^!Tm(^(r*rT?r seawtel snrfanti-'JiHtn i 

T) P dt H vSer ■\llp769 
ZDMC Lvr pr 3a5 ff 

4 Eg 1 j w w a ppo9 th t fc r \gn id d 
I t ro AS 0 in- tj- tn n I <>tb a »cb t th to r ies of 

t bodj (SB \ p t ) 



^1/1 <)1 \S\\MIi)n!K\ \(.\! 


^ ij\‘i trul% tool tho firm of .lie I'lrc ’H »r (o l)o2l! ^(jvjare 
iiuru'-i^ Hi'? u«;o of the inJ riunu of n puni .1 in the con 
‘.truction can Iil more r‘>i.,ih and ^'itisfaclonh crplrnnod in 
1 \%in difToront from thnt ‘.opposed hj Thihnu' and Burl. 

Nov. 'IS n gnrd^ the ci/i* of llu* Ihinnrdluhn 
Kfitj'isnnn ‘states cloarl\ “fl.) is twite or (lirice ((lie ireu 
of) llio priminve lorn or twentj oiufold (r/niuuMi 
lulha) Sneb IS nl'O the opinion of the of her Sulb i 
l.'iras as well as of tho Braltmai 0 - }^al(ipn(htt rirdhuuitui 
mentions nKo of a particular school, according to which 
the total an a of the altar should be 12’ square purusns " 
As reijards the method of enlargement of the primi- 
ti\t fn!con*shapcd alfar of 7^ square puriisas h^ 
which we are to arrive at the construction of the altar 
for fhe ITorsc Sacrifice having the specific area sanctioned 
for it h} the scriptures, one school ad\ocates the propor- 
tional enlargement of ovcr\ part of (ho construction, while 
another school the similar enlargement of only those paits 
which comprise the complete purusas, excluding tho two 
nralnis in the wings and (he pradesii m tho tail For an 
altai with an area of li or 22\ squaie puiusns enlarged on 
the first plan we shall have it will be easily found, to 
take the (hiLaraiu or Irihaiam of a purusa and proceed m 
the same way as in tho construction of the primitive Aqnt 
Foi an altar with an area of 21^ squaie purusas enlarged, 
but according to the second plan, tho algebraic equation 
will be 

Ix^ + lx = 21\ 

Thcrefoie x = ~(V2409 — 1) 


* KSr, sx 4 15 , Ktil, v 2 3 

2 BSI, ijI 8 II , 111 321 IT , ApSl, XXI G, 9, Ap^r, xx 9 1 , SBr, \iii, 
3 3 7 11 


3 &Br, xm 8 3 9 
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Htnce <2410 - 2^->10J) 

= ^ 2410 — X 40^ ^ ftppro’ciinatelj 



Therefora wo may tale as a very near approximation 
£ = 3 \nd that is nbat Dvurakan tha 'iajva bas done ^ 
We do not tbml it to be fair to him to interpret bim other 
wise as rhibaut does 

For the above reasons vra discard this letter interpre 
tation of Kutyayana s rules and hold that tbe coDstrnetion 
of altars enlarged according to the second plan noted 
above and tThich is used to be followed in a certain school 
of the Drahmana does undoubtedly depend preliminarily 
on the solution of the complete quadratic eQuatioo 

ax + b* *= c 

and further that K^tyuysna s results were obtained in this 
way Milhaud is stated to have arrived at the former 
conclusion before His article is unfortunately 
available to me and so I do not know the arguments 
adduced by him 

It may be noted that tbe commentator Msb dbara i 
of no help to us about this knotty point of the enlarge 
ment of the Tire altar kccording to his interpretation of 

' W bt Ij th in It tr m tb q t u F r 

p tti g m - 14 (■= li — 7}) t w g t 



7 Cr M Ih 3 L O Bi^lt d Ap t mb Rg gf f d 

S nee XXI 1910 pp 91 5 0 ga t d bj Pr fe o D B Sm tb 
h B t V fM th m t V 1 H p 4U fa 
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K"it\ *i>nna’s rules, the area of the Fire nltar after an mere 
nienl of in ■equine purusis will he 7^ > ^ 1 - ) square 

purusas This interpretation oMtlenth assumes a piopoi 
tional enlargement of all the constituent parts of the 
primitnel'ire altar and hence should he discarded as being 
directlj against the express intention of the !^ulba Another 
objection against it will be that the area of the Fire- 
altar at the final con-^truction (the ninetj -fifth construc- 
tion) according to it will be y ^ 1 + ^^or lOS ~ square 

puru'^as and Iicnco much in excess of the maximum 
enlarged area tt- , 101^ square purusa'-, permissible 
under the l^ulha Weber ’ informs us that such a 
method of enlargement of the Fire altar is found m the 
Paddhatt of Yajuihadeva Its origin seems to be m the 
Haia-patha Brahmana - But it w'as criticised and chal- 
lenged even then " I cannot give the opinion of the com- 
mentator Rama on this point as the relevant portion of his 
commentary is not available to me at present 

The solution of the quadratic equation m its simpler 
forms IS required in connexion with the enlargement of 
altars followed in a different school According to that 
school, we are informed, the altars with areas 2^, 

6’ square pususas should be of the square form So it 
will then be necessary to construct a square differing 
from another by a specified quantity Now we find in the 


1 A Weber, Indtsclic Studicn, Xm, p 240 f 

2 SBr,x 2 8 11-14 

3 SBr, X 2 3 15 6. 
i BSl, ni 319, 
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*H2bo the following general rule for the enlargement of a 
square 

\di on the two aides (of the given square) those 
(two rectangles) which are described with as much as the 
increment (of the aide of the square^ and its side add 
further at the comer the squart- which is produced by 
that increment 1 



Fi5* 74 

Let iBCD be the given square Suppose lia side is 
to be increased by the amount SB say Add to the sides 
BC and DC two rectangles CB and CG each of which is 
equal to AB BE Also add at the corner 0 the square 
OF equal to the square on the increment BS of the side 
4B Then ABFG is the square on the enlafoed side AE 
Ibis is the analogue of the algebraic identity 

(a + b) =o +2ab + b* 

Now we shall apply this re uU to enlarge a square of area 
a by 1 1 square purusas say If « be the ocrement of a 
side then by the above rule 

* + 2aar — ni 

or + 2®* + a — + m 


IpS! 0 C mp I i BSJ 10 4 
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Therefore t = Ve-’T-jJi — a 

The geomelncnl method of the tninsformation of n 
cqiiare (r-) mto n rectangle hnMng a given side (a), nhich 
ho<; been de'-cribed before i*' obviously equnalent to the 
‘solution of the linear algebraic equation, 
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Indetebminatc ProntE is 

In the iSulba we find the solution of certain very 
interesting indeterminate problems Some of thenafolioir 
lirectly from the geometrical constructions made therein 
others have been tacitly assumed for that purpose We 
sbal] here notice the more important ones amongst them 

jRafionnl Hight angled Tnanglee 

The formula of Kstyu^ana to bad the sum of n egaol 
squares of sides a each amounts to 

-cv-.) =“ ("-rO 

Putting m for n m order to make the aides of the nght 
angled triangle free from the radical and dividin'* out by 
fl® we get 

as the solution of the indeterminate equation of the 
second degree 

X + yfi = «» (A) 

If the Bides of the nght an led triangle are to be integral 
as well as rational m roust be odd According to Proolus 
(o 450 AD) this solution was known to Pythagoras (c 
S40 BO) 

A still more general solution of (A) which includes the 
solution (I) as a particular case is furnished by the 
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method of transformation of a rectangle into a square It 
IS this 


( 


-v/ mn 




m + n 


2 


wheie m, n aie any two arbitrary numbers Substituting 
g® for m, n respectively, in order to eliminate the 
irrational quantities, we get 

r)2 — ^2 \ 2 / p2 ^ q2 \2 


p2g2 


+ 


^ p2-g2 ^2_ ^ p2 + q2 J. 


( 11 ) 


A furthei generalisation has been tacitly assumed in 
some methods employed by Apastamba for the construc- 
tion of the Mahdvedi If the sides of a rational right 
triangle are known, then other rational right triangles can 
be obtained by multiplying them by any rational integer, 
01 how he puts it, by increasing them by any rational 
multiples of them Thus if a, (3, yloe a rational solution 
of +y^= then othei rational solutions of it will be 
given by la, 1/3, ly where I is any rational numbei This 
is clearly in evidence m the formula of Katyayana It is 
now known that all rational solutions of (A) can be obtain- 
ed without duplication in this way 

Kaiavindasvami gives the solution,! 


X, 


( -i- 2m \ 

\ 2m-l-2 r 


-1- 2m + 2 \ 

~2i57+2 r 


It can of course be derived from the solution (I) by 
multiplying by x and dividing by m^ every element of it 
and then putting m 1 for m 


Rational Right Triangles having a Given Leg 

There seems to have been an attempt to find the 
rational right triangles having a given leg We find in 

! Vide his commentary on Ap&l, i [4 
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the SuJba at lea t two such right ttJaOoles having a com 
inuD leg a uz 


(a 3a/4 oa/4) anH {o oaJ\2 13a/12) 


The principle underlying these solutions will be easily 
detected to be that of the reduction of the sides ol any 
rational right triangle m the ratio of the given leg to the 
corresj onding side of it Thus the sides of a rational 
n^ht triangle having a giien leg a mil be (a a^j ayj ) 
where /9 y are the sides of any rational right triangle 
So that starting nitb the solution (11) we shall find that 
all rational n ht trnngles having the leg a will be given 
by 


» (^> 


But this gen ral solution is not stated anywhere m the 
Sulbtt The commentators of Apastamba bowevtf gt'^® 
the solution 


a 


i •^2w \ / *t^+2»i + 2 

\ 2m+- /" \ 2 m + 2 


)“ 


It should be noted that th above principle for obtain 
mg the rational right triangles having a given leg has been 
followed expres Ij m later times in India by Maboviro 
(850) and in Europe by Leonardo Fibonacci of Pisa {I‘’0‘’) 
and Vieta (c 1580) 


lultaneous Indeterminale Equations 

The construction of the vedi gives rise to a type of 
problems of indeterminate character thou h in a few case 
the physical conditions are so prescribed u to make them 
determinate^ For instance the breadth of the Gerhapaty'^ 

IS B bh t bb 8 D tt It Or g I B d I (Jet m t 
A IjBi Af J n 'iJJ {1831 1>P 401 40 
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vedi shall have to be, according to the tradition of the 
scriptures, one vyayama ^ But its form should be square 
according to some and circular according to others ^ It 
IS to be constructed with five layers of bricks, each layer 
consisting of 21 bricks Further the rifts of bricks in two 
consecutive layers must not coincide The shape of the 
bricks employed may be square or rectangular Now the 
most interesting case is that m which the vedi and also 
the bricks employed in constiuctmg it, are square m shape 
It IS said that three kinds of square bricks should be made 
with the sixth, fourth and third part of a vyayama as a 
side The fiist layei {li) should be constructed with 9 
bricks of the first kind and 12 bricks of the second kind, 
and the second layer {l^) with 5 bricks of the third kind 
and 16 bricks of the first kind ® That is, if we denote the 
bricks of diSerent kinds thus 1)2 = d^/16, 

= 1)^/9, wheie v denotes a vyayama, then 

Z-j ^ 96^ + 1263, Ig — 56 g + 166 ] 

The third and fifth layers are replica of the first and the 
fourth, of the second 

Now it may be asked how the ancient altar-buildeis 
determined the size of the bricks of different kinds and the 
number of bricks of each kind that will be lequired for the 
construction of each layei They proceeded probably in 
some way like this Since 21 is not a square number, no 
layer of the altar can be constructed with bricks of the 
same kind So the number of kinds of bricks employed in 
any layer must be at least 2 Since no two successive 
layers should have identical cleavage, all the bricks 


* B5r, ji 61, cTpSl, VII 5, compare also vii 10 
^ 11 62 3 , TpSl, vii 6 

3 B£l, II 66 9 
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employed m the second iayer must not be tbc same ts 
those of the first layer Hcdcc the minimum kinds of 
bricks must be 3 Assume then their sides to bo p 5 and 
rcb part of a vvujuma where p 4 rare rational integers 
to bo determined Suppose the first layer consists of x 
bricks of the first kind and y bricks of the second kmd 
then UG must hare 


/■* <7 

X + y =■ 2i 

Similar]} if the second ]ajcr consists of >< bricks of tbe 
third kind and v bncl s of tbe first kind 



« + i a 21 


Thus we are (ed to tbe simultaneous indeterminate 
equations 


g 

m 

g 



(A) 


Baudhayaoa s statements about tbe size of the different 
van ties of bricks ani the number of tb m employed in 
the construction of a particular layer amount to tbe 
foHowiag solutions of the equations (A) 


m ^ 6 X ~ 9 "i m ss 8 X 5 ") 
ns=4i/=:12 / «s=Cp=sl6j 

These solutions were probably obtained by trial in 
fauccession thus SolviDp (A) as simultaneous linear 
equ vtions in x nnd y we get 


in — n 


n fni —21) 


J = 


m — » 



baudhayana’s solutions 
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Now the physical circurasbances of the problem are such 
that X and y must be positive integeis Therefore if in >n 

> 21 > 71 ^ 

Ol ?« > 'i^21 > 71 

Since o > a/21 > 4 

theiefoie we must have 

I in > 5, n < 4 

Tf on the contrary in < n, we must have 

n,2 > 21 > in2 

Hence » > '5, m < 4 

Then substituting m the expression for x one after another 
the values n = 4, 3, 2, 1, we can determine by trial the 
value of in which will make the value of x m each case 
integral Thus we shall easily arrive at the solutions given 
by Baudhayana 

A much more difficult problem of the same type arises 
in connexion with the construction of the falcon-shaped 
Fire-altar Its total area is given to be 7-J- a^, where a=a 
purusa It is laid down that the altar must be constructed 
in fire layers and the number of bricks employed in any 
layer must be 200 As before, the rifts of bricks in any two 
successive layers must not coincide There is no injunc- 
tion of the sciipbures about the varieties of the bricks to 
be employed or about their relative size and shape In one 
method of construction Baudhayana employs four kinds of 
square bricks whose sides are respectively the fourth, 
fifth, sixth and tenth part of a Let us take, in general, 
the areas of bricks to be a®/w, a' fn, a® fp, /q If x, y, 
z, 11 be the number of bricks of each variety respectively 
that are employed in a layer, the problem amounts 
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al tbraicallv to the Polutioo of Ibc indeterminate equations 



X + y + + u =>200 ^ 


Baudb j ana gives two mlogral olulions of these equations * 

(0 wielO n = 2a p*=3G q = 100 

(il) x=2J j = I20 z*=ac « = 20 

or 

(i'^) ar=12 j~12o =C3 u = 0 


bince m this method the values of m n p q ore perfect 
squares the shape of all tho bricks ore square BoudhS 
jnna has described a second method of construction of the 
Ijni ID which be employs certain rectangular bricks too 
These bricks it may be noted are easily divisible into 
square sb’ipes But as that will increase the number 
of bricks employed in the construction of the A^ni 
he has refrained from doing so All thosi. things ore bow 
ever immaterial for us who look upon his problem from 
the point of view of the solution of algebraic equations 
Baudbayana s new solutions of the equations (B) are * 

(ii) m = 25 h=s50 p= 50/3 q=I00 

(ii 1) z=160 t/=s30 2=8 u = 2 

Or 

(ii 2) zsie"! y=25 a = 6 m = 4 

Apastamba uses square bricks of 6ve different varieties 
for the construction of the same Agni So hia problem 
will be represented algebraically by the equations 


+ + 

m n p q r 
* + !/+ +11+0 


= H 

S= 200 


^ BSl Iff 
* BSl 41 ff 


(G) 
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where m, n, p, q, i are peifecb squares Apastamba’s 
statement of his method of solution, partly explained m 
detail and paitly hinted, is not free fiom ambiguity ^ 
Consequently it has been mteipieted diffeiently by his 
difieient commentators leading consequently to several 
solutions Accoidmg to Karavmdasvami, the two 


solutions of (C) will be 





^ in = 16, 
^01 = 67, 

71 = 25, 

p = 64, 

to 

II 

o 

p 

7 =144, 

(0 





y = ^8. 

2 = 48, 

7{= 18, 

77 = 9, 


^ 71! = 16, 

^ 'c= 12, 

11 = 25, 

p = 36, 

5 = 64, 

7=100, 

(u) 

7/ = 157, 

, 2=9, 

77 = 0, 

77 = 22 

To these Kapaidisvami 

adds the 

solution 


(m) 

^771 = 16, 

U=10, 

7! =25, 

p = 36. 

5 = 64, 

1=100, 

y = 159. 

2=9, 

77 = 8, 

77 = 14 


Sundararaja’s interpretation leads to as many as four 
new solutions of (0) 

^77t = 16, 71 = 25, p=36, 5 = 64, r = 100, 

(lu), {v) 5 

^a;=70, 12, y=45, 157, 2=9, w = 56, 0, 7 j = 20, 22, 

rm = 16, 71 = 25, p = 64, 5 = 100, r = 144, 

(tu). (vn) ] 

^x=74, 77, 7/ = 45, 42, 2 = 52, 40, 7i = 20, 32, 71=9 

He has also added a few more solutions of his own All 
these show very clearly that the Hindus fully recognised 
the indeterminate character of the above problem of the 
construction of the Fiie-altai of the shape of the falcon 

1 ApSl, XI 1 ff The text describing one solution is positively faulty 
as has also been noticed by all the commentators Burk failed to detect 
this He thinks erroneously that the preliminary arrangement for the 
second construction is comprised of 194 bricks, whereas it actually 
consists of 198 bricks {ride ZDMG,JjVJ p 3Gb) 

24 
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Several other mdetermimto problems of the abo^e 
type present themschea m connexion with the construe 
lion of the Fire altar* of other shapes V\ e need not dflaU 
upon them here It should honever be noted that tbe 
actual difhcultics of construction ve much more than 
what will appear from the mere algebraic considerations 
For the bricks will have to be arranged in such a con 
d^uration as to have the presenbed shape of the altar 
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Elementary Treaspment op Surds 

In the Sulba, we find elementary treatment of 
surds, particularly their addition, multiplication and 
rationalization For the face, base and altitude of the 
8autid mamki-vedt which is of the shape of an isosceles 
tiapezium, are stated, it has been noted before,^ to 
be respectively 24/ V3, 30/ v'3 and BQf V3 prakramas, oi 
to be 8^3, 10^3 and 12-\/3 prakramas Hence it is 
clear that the ancient Hindus knew that 

J|-=8v'8, ^=10VS. :^=12v-8 

It is also stated in general that if the side of a square be 

a, then the side of the squaie equal to the third part of 

\ 

it will be t (aV3 ) or V3(^) ^ That is, 

3 ^ 


a - 

VS 3 

Thus it appears that the lationalization of simple surds 
was known at that time 

The area of the above trapezium is stated to be 324 
square prakramas It must have been calculated with 
the help of the rule given in the Sidba for that purpose 
So that 


36 

VS ^ 
12 VS 


if 24 30 \ 

2 \ a/3 a/3 ) 


^6 

3 



X K (8a/3 + 10 VS ) = 12 X 3 -X 9 = 324 


1 Supra, p 163 

2 ApSl,u 3,BiSi, 1 47 , n- 15 6 , see also pp 74 f supra 
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\gaiD the dimensions of iiootber isosceles trapezium 
{liiavicdhil i V di) ace stated thus fucc=21'v2 base 
=33 ''2 Bltitu<lo=36A^2 prakramns and area=l044 
square prakramas That is 

3e-v/2 X ^(">4 '2 + 30V2) « 1014 

In the Sudha a surd is technically called Jarani 
Thus dll karaiii moans 'v^2 InJarau—^S triijal araji 
^v'l/S eaptama haraniis •i'1/7 as^nduio Aflra«i=' •v'JS 
etc ^ The term was also used m the more general sense of 
a root For wa have at least one m tance of its application 
in that bense eg eatu4/ara»i=3 '4 which is not a 
surd The bansknt word Jaram means producer 

that which makes From that it came to denote 
the sides of a rectilinear geometrical figure of any shape ^ 
and then more particularly the side of a square 

Agiroxiniale Value of 

Baudhuyana and Apastambx say 
Increase the measure (of which the fti A ircni is to 
be found) by its third part and again by the fourth part 
(of this third part) less by the ibirt) fourth part of itself 
(: e of thi fourth part) (The value thus obtained is 
called) the saviiesa * 

Katvaysna defines the rule m neatly identical words ^ 
Thus t d be the dui kontni of a that is if d be the side 

' Th I & pe t Ij t ApSi S 36 

1 

s ApSl 6 

3 Se 6 u B 6 9 s ]«t 

« fnTmi?n7n*r«?rw’e5n*rrani§^*i}*Pn I — bs; 1 ui 

ApS} 6 
-A5I 13 
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of square \\ ho^-c area is double that of the squ.ue on a, 


then, ‘iccoiding to the rule, 


,( = « + ~ 


a 

3l 


II 

3~4liT 


isow, it has been stated before the diagonal of a square is 
its (hi-haraiii So this rule gives the relation between the 
diagonal and ‘-ide of a square Indeed tlie above rule is 
particular!} meant to dehne that relation Thus we get 

1 J _ 1 

o 3 r 3 4 34 


^'2 = 1 


In terms of decimal fractions, this works out V2 
= 1 114215G Accoiding to modern calculation 
= 1 114213 Thus it IS deal that the ancient Hindus 
attained, a very lemarkable degree of accurac} m calcu- 
lating an .ippioximate value of V2 


Hijpothchcs about iic Orujin 

One will be naturally interested to know bow' the value 
of V2 w’as determined in that eail} time to such a high 
degree of approximation Unfortunately the Hindus have 
not left any trace of the method adopted by them foi the 
purpose So it is veiy diihcult to guess it Thibaut has, 
however, propounded an ingenious hypothesis about it 
He says ^ 

‘‘ The question arises how did Baudhayana or Apas- 
tamba or whoever may have the merit of the first investi- 
gation, find this value? Certainly they were not able to 
extract the square root of 2 to six places of decimals, if 
they have been able to do so, they would have arrived at 
still greater degree of accuracy I suppose that they 
arrived at their result by the following method which 
account for the exact degree of accuracy they reached 


^ Sulbasutras, pp 13 S 
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Endeavouring to distovern square the siJe and diogo 
nal of which mi"ht bo expressed in inttgral numbers they 
began by assuming two as tbo measure of a square s side 
Squaring two and doubling the result they got the square 
of the diagonal in this case—cight Tbej then tried to 
arrange eight let ua eay again eight pebbles in o square 
as we should say they tried to extract the square root of 
ei^ht Being unsuccessful lo this attempt tbej tried the 
next number tahing three for the side of a square hut 
igbteen yielded a aguore root no more than eight had 
done They proceeded in con equence to four five etc 
Undoubtedly they arrived soon at the conclusion that 
they would never dnd exactly what they wanted ana had 
to be contented with an approximation The object was 
DOW to single out a case m which the number expressiag 
the square of the diagonal approached as closely as pos 
sible to a real square number I subjoin a hst m which 
the numbers m the first column expre s the side of the 
squares which they subsequeotlv tried those in the second 
column the square of the diagonal those in the third the 
nearest square number 


1 

2 

1 

n 

242 

256 

2 

8 

9 

12 

268 

289 

3 

18 

lb 

13 

338 

824 

4 

32 

30 

24 

892 

400 

5 

60 

49 

16 

4d0 

441 

6 

2 

04 

lb 

513 

529 

7 

98 

100 

17 

578 

5 6 

8 

l‘’S 

l‘’l 

18 

648 

025 

q 

163 

163 

19 

723 

'’29 

JO 

200 

19G 

>0 

eoo 

764 
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‘‘ How far the Sutrakaias went m then experiments we 
are of course unable to say , the list up to twenty suffices 
for our purposes Three cases occur in which the number 
expressrng the square of the diagonal of a square differs 
only by one from a square number, 8 — 9, 60 — 49, 
288 — 289, the last case being most favourable, as it in- 
volves the largest numbers The diagonal of a square 
the side of which was equal to twelve, was very little 

shorter than seventeen {■\/289 = 17) Would it then not 
be possible to reduce 17 in such a way as to render the 
square of the reduced number equal or almost equal 
to 288'!’ 

“ Suppose they drew a square the side of which was 17 
padas loDg, and divided it into 17 x 17 = 289 small squares 
If the side of the square could now be shortened by so 
much, that its area would contain not 289 but only 288 
such small squares, then the measure of the side would 
be exact measure of the diagonal of the square, the side 
of which is equal to 12 (12^ + 12^ = 288) When the side 
of the square is shortened a little, the consequence is that 
two sides of the square a stripe is cut off , therefore a 
piece of that length had to be cut ofi from the side that 
the area of the two stripes would be equal to one of the 
289 small squares Now, as square is composed of 17 x 17 
squares, one of the two stripes cuts off a part of 17 small 
squares and the other likewise of 17, both together of 34 
and Since these 34 cut off pieces are to be equal to one 
of the squares, the length of the piece to be cut off the 
side is fixed thereby , it must be the thirty-fourth part of 
the side of one of the 289 small squares 

" The thirty-fourth part of thirty-four small squares 
bemg cut off, one whole small square would be cut off and 
the area of the large square reduced exactly to 288 small 
squares , if it were not for one unavoidable circumstance 



3^2 


TirinAnrs niPOTiri ‘>is 


rho trto Btrjpes which ore cut off from two sides of the 
square let us say the east side and the south Side loterstct 
or overlap each other m the south east corner and the 
con equencQ la that from the amnll square, m that corner 

not /' are cut off hut only ~ Thence the 

error in the determination of the value of the Bavit>esa 
ben the side of 0 square was reduced from 1" to IG ^ 
flu area f the square of that reduc d side was not 288 

but "SS + Or putting it m n difftreof wat tal id„ 

1*’ for the 'Side of a quote dividm" each of the 12 port 
into 34 parts (altogether 403) and dividing the square mto 
the corre«.poacling smaU squares we gel 408 x 408 » 100404 
This doubled 3^2028 Then t ihio^ the ivise h i value 
of for the dia'^onat and dividing the square of the 
diaj,onal into the small squares justde cribed we get 
677 X 677 ss c»320‘’O such mall squore The difference i 
hoht- enoUoh 

The relation of IC|| to 12 wa ffnall) generali ed into 
the rule increase a tnea'iuro by its third thu third bi it 
own fourth le s the tbirt' fourth part of thi fourtfe-> 

(l6 = 12 + '-?+ - 7 ~ — ) The e'Limpla of 

\ 34 ti 3x4 3x4x34/ 

the saviSesa given by commentaton. i indeed I65J 12 
the case recommended itself by being the fir t m which 
the til rcl part of a number and the fourth part of the third 
part were both whole number 

But a more simple and very plan ible hjpotiie is will 
be that the espre Mon for t/2 wa obtained in the follow 
mg way ^ Take two quare whose sides are of unit 

* Fo 1 ghtly d ff t b t loss I t proceda e 
p 1 8 / t 
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length DiMtlo the ‘second ‘square into three equal strips 


n 

b 

HI,; 
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1 
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Fig*. 76" 


I, n and III dull divide the last strip into tlnee small 
squares IIIj, IHoi HI^ o£ sides \ each Then on placing 11 
and nil about the first square S in the positions II' and 
IIl'j, a ne\\ squaie t\ill be formed Now divide each of the 
portions III 2 and Ills into four equal strips Placing foui 
and four of them about the square ]ust formed, on its east 
and south sides, saj , and introducing a small square at the 
south-east corner, a larger square will be formed, each 
side of which will be obviously equal to 


Now this square is clearly laigei than the two original 


squares by an amount 


(^y 


, the area of the small 


square introduced at the corner So to get equiva- 
lence cut off from the either sides of the former 
square two thin strips If x be the breadth of each thm 
strip, we must have 


'lx(l + |- + 



Whence, neglecting x^ as too small, we get 


X — 
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1 
3 4 


y 


34 

34 


1 

3 4 34 
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Thus we have finall} 

s/2 


i + i + i L- 

a ^ 3 1 8 4 34 


oeiriy 

Approximate lalue of '3 

Bj the pieces'! indicated above we can casilj get an 
approximate value of ^3 Id this case two of the unit 
quares are divided into eix equal atnps I II \I The 
last two atnps are subdivided into six smaller squares of 
ide^ 1/8 each Then arraDgiOg the slices HI H Vj Vj 
M] and VI^ about the first square in the positions III' 
IV’ V’l V'j VI'j M' o new square can be formed bow 
divide each of the portions left over vi Vj and VI into 


— r™’ 

iv 

m 

V vii 
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five equal parts and place them about the square just 
formed Then introducing a ^^inan square at the comer 
another complete square of sides equal to 

1 + ?_ + 

6 d 5 

each will be formed But this is clearlj too large b) the 
amount (s^) So fordo er approximation let the side of 
the new squ ire be duninisbed by an amount y such that 
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Hence 


y = 


3 o'52 


neaily 


Thus we get ^ 

a/3 = 1 + I- + 

3 3 5 


1 

3 5 52 


Irrationahty of \^2 

Did the ancient Hindus recognise the iriationality of 
a/2 “> This question does not seem to have troubled 
Thibaut in any way For we do not find him to raise it 
explicitly or to attempt to answer it directly But it is 
clear from his writings that he believed in the Hindu 
knowledge of irrationality of >/2 Indeed his theory about 
the discovery of the Hindu approximation to the value of 
-v/2, which has been quoted in extenso before, is funda 
mentally based on the knowledge of the incommensurabi- 
lity of the diagonal of a squaie with its sides Thibaut 
supposes that the ancient Hindus endeavoured ‘ to dis- 
cover a square the side and diagonal of which might be ex- 
pressed in integral numbers’ and then observes, ‘ un- 
doubtedly the} arrived soon at the conclusion that they 
would never find exactly w'hat they wanted and had to be 
contented with an approximation ” Von Schroeder ^ and 
Burk ^ are moie explicitly emphatic They claim for the 
ancient Hindus the credit for the first discovery of irra- 
tionals And they have been followed in this respect by 
Garbe, Hopkins and Macdoneli But this hypothesis has 

1 For a different method of approximating to the value of ^3, see 
Muller, loc cit , pp 182 f 

2 Yon Schroeder, Pythagoras und die Iitder, Leipzig, 1884, pp 
39-59 , compare also Indien Literatur und Kultur, Leipzig, 1887 

3 ZDMG, IjY, p 557 

i B Garbe, Philosophy of Ancient India, pp 39 ff , E W Hopkins, 
Religion of India, pp 559 f , A A Macdoneli, History of Sanshnt 
Literature, p 422 
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been cnticiseJ and opposed by some modern historians of 
mathematics ^ 

There are two terms which have undoubtedly a great 
bearing on the point under discussion The^ are viiefa 
and eaitaesa Importance of these terms has not been 
properly realised by previous writers Thibout simply alJ 
serves that saiiSeaa is a (e hnical name for the increased 
measure But> remarks The total increa o is trifew 
because it is the difference between the promono 
the side of the given square and its* det 1 arani Therefore 
this latter is gatiicfd with the difference * 

In the bulfafl the calculated value of the diaoOnal ^ 
square IB technically called the sot ilrso of its side Or 
symbolically * 


Saniega of o = a + 2. + 2- 
8 84 


a 

S4S4 


hiowwhat IS the radical significance of the term 
saviSesa? Before answering this question we shall point 
out that occasionally the term has been used to denote the 
complete diagonal in general that is in the sense 
ofa*=av'2 Again in one instance in the ^pasiambo 


1 H Q Z Btheo The rem d« I^th go Ong e d le geom^tne 
e t fiq C tuples Hettd d Ilm Cong f Ini d Ph los pf 
a f I90i M C to Ube d Itte t nd e h M tb ra»t b 
A cl d ifatl Phy TOI (3) 1905 pp 63-? H \ t H ben 

d It n lad r d Pjth go a chea L bn t nnd d I t n t 
gek not ? M tb VII (3) 1906 pp 6- 3 T L H th Ev U 

I p 36 f 

» Thib I S lb I s p t3 

3 B k ZDIdO IjYI p 330 cwopj 1 L\ p 548 ( e t if* 

f the ppro im t n t the d ia 1 nd p 567 f 1 

BSl 61 2 ApSl 6 AA/ i 13 

« SSI ui 67 149 160 ApSl x 3 3 4 7 



INTERPRETATION OP SAVISESA 


197 


Sulba,^ we find the use 


Ftscsa of a = ^ + ^ 


3 4 


a 

§Tu 


But on several occasions in this work and also in other 
Sulbas," particularly in a compound word, the term visesa 
has been employed in the sense of the hypotenuse of a iight- 
angled triangle And it has again been considered there 
as equivalent to savisesa ^ The concluding portion of 
Kdtyayana’s statement of the rule for savisesa runs thus 


trro u i 

2 BSl, 111 164, Ap^l, ss 5, 7, 8, 11, etc In these cases occur 
the term haliya vtsesa (meaning “ having the visesa outwards ”) , in 
ApSU XX 6 we find ahliyantara.vtiesa (“ having the visesa inwards”) 

3 Por example, one kind of bricks employed in the construction of 
the Pire-altar of the shape of f alcon wnh bent wings and spieadout 
tail {Va'Lrapahsa vyastapnccha syenaat) was called sodasi Its dimen 
sions are described thus 

ApSl, XIX 2 

“ Construct the sodasi with four (sides), namely with one 
eighth, three-eighth, one fourth (purusa) and the savisesa of the 
one-fourth (purusa) ” The manner of laying out these bricks has 
been described thus 

'qwqi ” — 

ApSl, s\ 5 

“ Cover the remaining portion (of the Fire altar) with sodasis, (such 
that) those lying at the extremity (of the Fire altar) will ha\e their 
vnesa outwards, but inwards at the head ” 

% ” — ApSl, XX 6 

•' In the second layer, at the head towards the east lay two sodcAis 
having their vtsesa outwards and on the west lay them with their 
vtsesa inwards and lying in both places (vtsaya, t e , partly in the head 
and partly in body of the Fire altar) ” 
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savmc^a tli vtsc§ah Here the word uieita must be explain 
cd differently The u o of the some terms thus m raried 
^unifications bos made the mterpretatjon of tbcir origin 
really difi^cuU Thibaufc s explanation is obviously errone 
ju Burli b 1 not full 

Let us now see how the on^in and tgmficance of the 
term saviieea ha been interpreted by the early commen 
tatrr Dvirakanatha "iajvu IS of no help to u in this 
matter He passes o6E with the implc remark that 
saviiesa is i technical term for it Kopardisvami 
observes 

SavtSesa is a technical name for the sum thus ob 
tamed ^ As it is accompanied with a special quantity m 
exoesa (ttsesa) so it is a term whose meaning is intelli 
gible by itself (Add) to twelve (anvube) four (ongulis) to 
four one divide that one into thirty four parts and leave 
out a part Thus (the resulting sum) will be sevenieen 
auc'ulis leas one ttf« The square of the tilaa m twelve 
aueulis is 16C464 square tilas the quare o! the tiias m 
seventeen au^ulis minus one tilo is 3B2020 square tiias 
In this (latter) a square of one tilo is in excess (of twice 
th other) so the aatt6e$<i le the technical name (for it) 
If it is accompanied with some quantity m excess {iiaesa) 
then what is the necessity for it ? In its own domain it 
has no fault For if the diagonal be measured (directly) 
with a bamboo stick th excess util be to the extent of 
ten square fcilas Thus m any case there will be an excess 
even by a fraction of the smallest part of the minute 
nivara gram falling from the mouth of a parrot So (the 
formula) is without fault It will be of practical use 
takiDg, this into con ideration the I acned author has 
made that (teuhnieal) term 

* * 5“ ^ 5T “ TTW 


1 Th { 
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Knrwind'i'^vami''^ ob'^or\nlions are moro elaborate 
"Sflt !<('<;<) IS 1 *=^ tcolinical name Iho measure of 
the side (of a cquaro) ofJor htning been operated ui)on i)\ 
the rule ‘ jneroT^o the mca‘?uro l)y >ts one third, etc ’ is 
called the ^anicna For instance, increase n measure of 
twelve augulis by four aiigulis , increase that four auguhs 
b% one angnU mvuus one tUa The c'^perts (m measure) 
s ij that thirtv-four Idas placed breadthways mahe one 
auguh It will be staled Oater on in the text) ‘add to 
hilf (the length of the east-west line) its vihta,’ ^ ‘enclose 
with two half-hriclcs ln\ mg their ii^rsa outwards,’ - etc 
What (are the coircct meanings) of ‘ fasten t^auicaa to the 
middle (pole),' 'with one-fourth purusa and with the 
sHtisV/w of one-fouith puru‘-n,’’ etc Theicit should be un- 
derstood that ' being with the ti^caa,’ that is ‘ the measure 
with the vi^csa' is the savi^c’ia What is the need of this 
big term? So that its true significance may be intelligible 
by itself What is that? The root ^n? when prefixed by 
t-i denotes in all cases 'a correction in excess ' As the rule 
mentions of an excess qualified by the prefix in (it should 
bo understood that the accurate value of) the diagonal 
differs by something from, exceeds over the exceeding 
part of the above value of the dvi-liarani over the measuie 
of the side and that is the viScsa Or else the vtic^sa is 
that little area by w'hich (the square of the diagonal as 
calculated by the rule) differs from or exceeds over (twice 
the area of the given square) at the time of measurement 
For instance, since it has been stated that thirty-foui fcilas 
make one anguli, the square of the number of tilas in 
twelve angulis is 166464 square areas ol tilas , the square 
of the tilas in seventeen angulis minus one tila is 332929 
square areas of tilas In the latter a square of one tila is 
present m excess over twice the area of the (given) 

1 ApSl, n 1 ^ Ibid, 11 1 

2 Ibid, XX 7 ^ Ibid, xix 2 
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square figure hence As technical notnc is viscxn 11 the 
diagonal (of the square) could be (eiactlj) measured with 
the bamboo rod and the Tiro altar had been measured bj 
means of that measure tb area included m the body (of 
the Fire altar) would not have exceeded (twice) this (the 
given ‘iquare) even by the amaHest part of the minute 
naara gram falling from the mouth of a parrot If the 
measure falls short (the area described) in that case will 
also be smaller So for doubling (a square) the untiie^a 
I employed as a practical means 

Thus jt IS evident that according to the interpretation 
of the commentatora Kapnrdisvami and Karavmdasvami 
tbe term saiifcsa for the diagonal of a quaro implies 
intriDsicallj a knowledge of tb© following (I) The value of 
th© di8 onal as calculated b> the rule stated for the pur 
pose 13 only an approximate one (*’) that value of the 
dia onal has a small quantity lo excess over the true value 
of the diagonal or in other words the square of 
that value exceeds by some quantity twice the area of the 
given square (3) that excess cannot he completely ebnii 
Dated m calculating tbe value of the diagonal aritbmeti 
cally If the validity of this interpretation be accepted 
then there will remam nothing to doubt that the ancient 
Hindus were au are of the incommensurability of the dia^'O 
nal of a square with its sides 

Let us therefore test as far as po sible how far the 
commentators can be relied upon in the matter of that 
nterpretation For it might be argued by modem critics 
that being acquainted with the real state of things from 
the mathematical knowledge ol their time the commenta 
tors naturally gave an interpretation to the texts which 
was more creditable to their authors * Looking into the 

• Ti omm at t ah e be a mil ly c u ed n oth coo 
0 bj Tb b t (g Ib s t a pp V f ) nd B I t. ( m nt 
^pgl 4) 
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ancient literatures of India, we find in the early canonical 
works of the Jamas copious instances of the employment 
of the term viscsa m the same connection as we find it in 
the Sulba Thus in the SiiiyapiajnajHi (c 500 B 0) ^ 
the ciicumference of a circle whose diameter is 99640 
yo]anas is stated as 31'5089 yojanas and a little over 
(kincidvrsesadhika) , that of a circle of diameter 100660 
yojanas is stated to be 318315 and a little less (kincid- 
vtsesona) In the Jambudvipaprainapti (c 300 B C ),2 
the ciicumfeience of the Jambudvipa which is of the 
shape of a circle of 100000 yojanas in diameter, is men- 
tioned as 316227 yojanas 3 gavyutis 128 dhanus 13;^ 
anguhs and a little over {kincid-viieiddluka) In all these 
cases,® it will be seen that the value actually recorded is 
only an approximate one and the viiesa refers to a small 
quantity which has not been recorded — m fact it cannot be 
accurately determined — but which we shall have to add to 
or subtract from the recorded value in order to get the 
accurate value of the quantity sought Those who are 
acquainted with the technique of Sanskrit and Sanskritic 
languages will at once recognise that the expression 
kinctd-visesddhtka has the identical significance as the term 
savisesa Indeed we really find the use of the word savisesa 
in exactly the same sense in a Jama work of later times 
ISTemicandra (c 976 AD) writes tattiunam pamayena 
savisesam or “ thrice that with a little over {savisesa) is 
the circumference Now the early canonical works of 

1 Sutra 20 The formula employed for the calculation is 

Circumference = v^lO x (diameter)^ 

2 Sutra 3 

3 Several instances of this kind will he found in the author’s article 
on “ The Jama School of Mathematics ” in the Bull Cal Math Soc , 
Vol XXI, 1929, pp 115 145 , see particularly pp 131-3 

^ Tnlohasdra of Nemioandra, with the commentary of Madhava- 
candra, edited by Manoharlal Sastri, Bombay, 1918, Gatha 95 

26 
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the Jamas belong to a period not much c parnteJ irorn 
that of the Sulba Some works of cither classes probnhl/ 
bclont^ to the same age So we cm accept without anj 
hesitation that the term siviiega nas ctnplojcd ongioallj 
m the ShI&o with the same significance os that with which 
it IS found to have been employed m the early canonical 
works o! the Jamas Xbu** it is found conclusirclj tha 
Kapardisvami and Jiaraviodasvami are thoroughly rehshJe 
as regards their interpretation of the original sigmScartce 
of the term aattieta So it is proved that the irrationahtr 
of known to the ancient Hindus 


Olhir Approximate lo}ue$ of ^ 

From the Vanoca /Sutba we obtain certain other note 
worthy approximations to the value of ''2 By way of 
some calculations m that work are employed the rela 
tiona 

(1) 40 + 40* s= 56* 

( 2 ) 4 + 4 = ( 55 )* 


From these we easily derive the values 
(11) /2 5 1 4 

(21) v'^ ® ^ = 1 4166 


It may be noted that ^ i** the third convergent of V2 
expressed as a continued fraction ^ and the value -}^ i it^ 
fourth convergent What iv still more noteworthy is the 
fact that the former value is not derivable from the seriee 
for v'2 stated before This fattens however the eighth 
convergeot of the continued fraction for 


577 

40S 


=s 1 + 


1 _ 

3 


1 

34 


1 

3 4 34 
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These facts will lead one stiongl}^ to suspect if the rudi 
ments of the theory of continued fi actions were known to 
the early Hindus At any rate, these aie very lemarkable 
cases of coincidence 

There are certain othei rough values of ^^2 to which 
we shall refer shortly 

Appioximation io the Value of VS 

There seems to have been a seiious attempt, though 
without much success, to find an approximation to the 
value of the surd ^5 The occasion was to define cleaily 
the relative positions of the three principal and oldest 
known fire-altars, vis , the Gdrhapatya, Ahavanhja and 
DaLsina Baudhayana’s rules to deteimine their posi- 
tions are these 

" With the thud pait of the length (t c , the distance 
between the Garhapaiya and Ahcivaniya) desciibe three 
squares closely following one another (from the west to- 
wards the east) , the place of the Gdi liapatya is at the 
north-western coiner of the western square , that of the 
Gahsindgm is at its south-eastern corner , and the place of 
the Ahavaniya is at the north-eastein corner of the eastern 
squaie " ^ 

“ Or else divide the distance between the Gdihapaiya 
and Ahavaniya into five or six (equal) parts, add (to it) 
a sixth or seventh part, then divide (a cord as long as) 
the whole inci eased length into three parts and make a 
mark at the end of two parts from the eastern end (of the 
cold) Having fastened the two ends of the cord (to the 
two) poles at the extremities of the distance between 
the Gdihapatya and Ahavaniya, stretch it toward the 
south, having taken it by the mark and fix a pole at the 
point reached This is the place of the DaJcsindgni ” ^ 


1 BSl, 1 67 


2 BSl,i 68 
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Or else mcrcnse thomensurc (betreentlie Qarhapaija 
and Viaianuja) by ita fiflh part djFjde (a cord os long 
as) tbe Tvbole into five parts ood moko a mark at tbe end 
of two parts from tbe ncstem extremity (of the cord) 
Haviog fastened tbe tno ties ofc the ends of tbe east 
west line stretch tbe cord towards tbe south baviog taken 
it by tbe mark and fix a pole ot tbe point reoched This 
IS the place of the DiKnintgnt * 

The second is also gircn by Ipastamba ® A rule 
leading to the same result os the first one above though 
defined difierently is stated by Kitynyann ^ and Manu * 
Katyoyana has specified the relative positions of the three 
fire altars also in a new way 

Divide tbe distance between the Garhaiatya and 
Ahavaniya into six or seven parts add a part then 
divide (a cord) equal to the total incrtosed length into 
three parts etc ^ 

Tbe rest of this rule is the same as the latter portion of 
the second rule above and hence need not be mentioned 



Fiy 77 


V= Ihaiatnya 
G^Oarhopatjn 
D=Dakiznajm 


1 lb d 


» hSl 7 


9 


i M Si 1 


* ApSl V 4 
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Let !i denote the distance heL\oen the GMr/uquiO/a and 
Utaianiifd. that IG Then from the diftorcnt specifi- 
cations given above wo obtain the following values for AD 
and GD 


ID = 

GD = n'2. 


%b, {^b, A'h 


If it be assumed that the relative positions of the three 
fire-altars were meant to be the one and the same, m all 
cases though expressed dificrcntlj, then wo shall have 
the following approximations to the values of and s/2 

s/5 = 2i. 2\, 2?, 22V, 

= 2 4, 2 333 , 2 285 ,2 10 

s/2 = li, 1,\, IJ, UJ, 

= 1 2. 1 100 , 1 142 ,1 14 


Since according to modern calculation \/2 =: 1 414213 
and s /5 = 2 23007 . non© of tbo above values can bo 

said to bo a fair approximation, perhaps except the values 
s/5 = 2f and s/2 = 1^4 which are correct up to the first 
place of decimals 


Evaluation of Other Surds 

In the Mdnava Sulba, we find results leading incident- 
ally to the evaluation of two other surds 

362 4. go2 = 972 
52 -f 612 = (75)2 

Whence we easily obtain 

= S/g = 5 3888 
s/^ = 7^ = 7 8333 
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Now correct up to thn./' places of decimals V'iO 38j 
and ''61 = 810 Hence tbe above approximations 

specially the first one may bo said to he fmr for 
ordinary purpose 

/ipproxtmaic Formula 

It would be natural to ask if there is m the 
specific rule for determining the approximate value o! anj 
surd But the answer is not very reassuring for wo 
not find an expr as statement of any formula for the 
purpo e Vt the same time we can unhesitatmoly admit 
that they had tbe necessary equipments for the approxi 
mate evaluation of surds ot least of some We have 
pointed out before that in the science of the ^ulba it w 
sometimes necessary to construct a square having a given 
area ind that is a geomelricol method of finding the 
square root of a given number If the given area is 
representSd by a non square number we get a method 
fiodmg the square root of a non square number Ono 
formula follows at once from the method given m the 
fajilbn for tbe transformation of a rectaDolo ^oto a 
square which has been desenbed before Accordm*’ to 
this method a square (having its aide equal to the breadth 
of tbe given rectangle) is 6rbt cot off from the given tact 
an le the excess portion is divided into two halve which 
are then joined to the two sides of that square Then 
by adding a small square in tbe corner a lar^e square 
IS completed The square equivalent to the ‘'iven 
reotan le will be obtained it is said ly subtracting the 
added small square from the completed large square This 
subtr lotion was doubtless made fay tht. Sulba workers 
with the help of the theorem of the square of the 
diagonal But it can also be made by outtmg off two 
strip from the two Sides say the east side and the south 
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side of the completed large square ^ Suppose A to be the 
area of the given rectangle and a be the side of the 
square subtracted from it Then the side of the large 

completed square will be a + The area of the 


small added square will be 




Then from each 


side of the large sphere we shall have to cut off a thin strip 
of the same breadth If x denote the breadth of the 
strip, we must have 


( A-a^ 
\ 2(1 



A-a^\ 
2a ) 


— X 


2 



neglecting x^ as being very small Hence we finally arrive 
at the formula 



This formula requires a correction, it will be easily 
leeognised, inasmuch as a portion equivalent to x^ has 
been subtracted too much 


1 The process is m tact the reverse of that taught in the ^ulba 
for the increment of a given square into another square 
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Tho rulfi of tbo DakbabaH Manuscript for detcrmmmg 
the approximate root of & non square number must have 
I een obtained cxoctly m tbia way It says * 

In case of a non square (number) subtract the 
nearest square number divide the remainder by twice 
(the toot of that number) Half the square of that (that 
IS the fraction just obtained) is divided by tbo sum of 
the root and the fraction and subtract (this will be the 
approximate value of the root) less the square (of the 
la t term) 

If 1 *! a +r no write the above formula as 


■'n +r = « 


2(1 + r/2a) 


Now this formula will not be available for finding the 
approximate values of those surds in which r is not small 
compared with a® So Bodet bolds that a different 
process of approximation to the value of a surd was al o 
known to the authors of the Sulba It will lead to the 
formula says he 


v'a + r — a + - 


+ l(^~ 2a + l ) 


» B hb t bh a D tt Tb B kh hSl IT th tn t c R W Cat 
M tk Co XXI 19 9 pp 1 60 

^ L B (3 t S e m^lbode dppomto de re oe w 

oe da 1 lode aatf > turn t » 1 quito d AI d e i’ tt 
S tl J F vrr lera pp «8 lO Sur l milliode 

d pp m t n h 1 ncj —16 d pp 169 167 
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A nearly equivalent formula will be obtained by 
proceeding in tbe following way From the given rect- 
angle A, cut o2 the square (S) of side a each Let the 
area of the remaining portion of the rectangle be r Prom 
this cut off two strips I and II of the same breadth 
rl{2a + l) and arrange them as in Fig 78 Then 
the area of the strip of the rectangle still left over will be 

y 

, J?_ 

1 

a. 

’ ^ T 

za +1 1 
Fag- 78 



-i(^- in) 
2 ^) 


37 
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Complete the larger equtiro by adding n portion III 
19 deducted fcoavr/(‘*a+l) Than the area of IV will be 


( ' ) 



\ a+1/ 

2fl + lV 

2a+l/ 


Now tbi9 portion ran he utilised in mcrcasio^ the side of 
the equate obtamed before If the increment of the side 
be y then we must hare 

)+’■'’ = liTi{*- 2^1 ) 


Therefore approximately 

= fkli-jik) 

Hence the side of the equivalent square is nearly 
a + ^ 1- g+T ) 


This IS a little too great So decrease the square by 
cutting oS a strip of breadth from either side then 
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whence, wc get 


_ C ~2iH-l ( * 2.1 + 1 ) ] 

_2l.. 

1 2"+I 2 / „ + _I_ \ 

V 2.1 + 1 ) 


Thu*' we have finallj 




Tr = »+ -■ — 1;+k L , 

+ » 2 ( 0 + ' 'I 

\ 2a + 1 j 


nearly 
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1 nACTiovs AND Other Minor Matters 
Terminology 

In the iSuZ/ja ns in Inter Hindu mathematics the 
fractioo IS called bhaga meanmg part 

portion Once m the T/mstamha ^ulha and A(it>/a|/ana 
^ul6a each 1(13 called 1 ala ' This term is interesting 
inasmuch as it was used as early as the Rgieda to denote 
particularly a sixteenth part It is also employed symbol! 
cally for the number sixteen The unit fraction is lodicat 
ed by a compound of either of those terms with a csrdmal 
number eg paiicadaia bhaga=lll5{JrSl z B KSl v 
4) in bhagai^ijQ (A5I) or with an ordinal number e g 
parcama bhaga =1/6 {IpSl ix 7 x 2 hSl v fa) Often 
times in the latter case the word bhaga is omitted so that 
we have only an ordinal to denoteafraofion eg paicama 
(or fifth )s=l/5 diidaia ( twelfth ) = 1/12 Uajodaia 
( thirteenth )s=l/13 etc’ 

In the Manava Sulba * we find a few very strange and 
unusual instances where dit guna tn gitna and catur guna 
are employed to denote respectively 1/2 1/3 and 1/i 
But there we also meet with such usual use as dvt guna = 
2 times pa ica guna = 5 times The former are indeed 
highly ambiguous applications 

It 13 much noteworthy that the authors of the 3ulba 
did not restrict themselves to the use of unit fractions 
only as 13 known to have been the case with the early 

I ApSl 10 hSl 11 c mp «1 Cii dogy Up ni d \ 

7 1 a 4,1 n 

5 BSl 61 67 ipSt X 1 It It ho Id b ted th t 

d d<w f iada t I u d n th ea d 1 en 

’ MaSl 6 * /6 i j 5 6 
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Egyptian, Babylonian, and Chinese mathematicians ^ 
In the &ulba, the unit fiaction has not, indeed, any 
special significance attached to it We find m them the 
frequent use of the general fraction Their mode of 
expressing it is exactly the same as that of later Hindu 
writers Thus 3/8 is called tn-astama {‘‘ three eighths ”), 
2/7 dvi-saptama ( “two-sevenths ”) ^ Katyayana mentions 
14 !/ prakramas as catiirdasa pi aki amdn trimsca prakrama- 
saptabhdgan (or “ 14 prakramas and three of the seventh 
parts of a piakrama ’’) ® 3/4 is sometimes called caiur- 
bhagona (“ less one-fourth “),■* that is, 1 — 1/4 

A peculiar mode of expressing certain fractions is some- 
times found in the Sulba, e g , ardha-navama, which 
literally means “ containing a half for its ninth,” is used 
to denote “ eight and a half ”, ardha-dasama {“ contain- 
ing a half for its tenth) ”=9-|-, and so on ^ Such 
a term evidently carries with it the concrete concept of the 
opeiation of measuring 

A fraction of a fraction is indicated m the usual way 
blius ‘jdnoh pancamasya catuivtm^ena = “ by of I of a 
jdnu Further caturtha-savisesdrdha = ^ ^ 'v'2 ), 

cahirtha-savisesa-sapiama = ^ ( I '^2 ) ' 

Opel ations toith Fractions 

In the Sulba, there are instances showing fundamental 
arithmetical operations with elementary fractions For 
example, it is stated m the Baudlidyana Sulba 8 

1 D B Smith, History of Mathematics, m two volumes, Boston, 
1925 , Vol n, pp 208 ff 

2 Ip/Sl, xis 2, 6 3 KS(, VI 2 ^ ApSl, xv 5, xis 1 

5 11 1 3 , ApSl m 8 , MaSl, u 1-2 

6 BSl, u 13 7 ApSl, XIX 4, 7 

8 BSl, in 106 Compare also BSl, m 238 9 and ApSl, xvin 3 
which give 
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One hundred eighty seven nnd a half square bticlis* 
o{ sides (equal to'^ one fifth of a purusa make up the 
seven fold -ignt with the two nrotni-* and the pradefaa 
Here the area of each brick la l/2a of a square purU'^a 
80 the number of such bucks required to cover an area of 

I ^ &quarc purosis will be 

7'-L=— n2a= 187^ 


Thus it 13 an instance of divi ion of fractions Or the 
same result may have been obtained m a sligbtt) fliSer«A 
way which is indeed a simplified method of division 
Since the area of each brick is l/2o of a square purusa 
one square purusa will contain 20 such bricks Therefore 

an area of 7^ square puru as mil contain 


7^- = 187 I 

bricks If the area of each brick be One fifteenth of 
half of a square purusa says Baudb yana ’ the number 
of bricks used wiU be That is 


In describing the Hrowocif Baudhajana norites ^ 

Its body IS a squMe its side is three puvu as less 
one third On the western side of the body is the handle 
Its len th east to west is half a purusa plus ten auguhs 
and its breadth north to south is one purusa less one third 
Thus 13 made the sevenfold Agnt with the two sratnis and 
the pradesa 


BSl 188 9 


* BSl 219 4 
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That IS, 


7— squaie puiusas 
A 


+ ( — purusa + 10 angulis 

\2 


puiusas 

1 


} 


1 


- {(^ - r) 

) ^ "{(^ ~ ^ ) J 

the right-hand side, in square purusas 


rr 1 ^ 7 2 

= 7 - + - X — , 

9 12 3 



The spatial dimensions of 
Fire-altar of the shape of the 
spread-out tails have been 
follow 


the constituent parts of the 
falcon with bent wings and 
described by Apastamba as 


“ Of the whole aiea making the seven-fold Agm with 
the two aratnis and the pradesa, take oS the pradesa (from 
the tail) , and the fourth part of the body together with eight 
quarter bricks Of these latter, (use) three for the head, 
then divide the remainder between the two wings ’ ’ ^ 
Now, as IS well-known, the body of the primitive Fire- 
altar of the shape of the falcon measuies 4 square purusas, 
each wing 1 x l-J square purusas and the tail 1 X Ij-lg 
square purusas On taking out the pradesa (= 1/10 
purusa) from the tail, there will remain 1 square purusa 
The body will be reduced by 


4 



+ 8 


1 

"" 16 


square purusas , 


1 S' 3 
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there will then remain 




square puru as 


heat! and the remainder 


tOoether with 1 ^ square purusis from the tail is 

divided equally between the two win^s Each wing will 
therefore measure 

lx's re b) 

Eenoe the total area of the Fire altar will be m square 
purusas 

"rOi6^ro)}=^5 

Of the squaring of a fraction we take the following 
example from the Apaslamba Sulba i 

A cord 1 ~ puru as long produces (a square of) 2^ 




r Tp5l 1 8 
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Baudhajnnn ‘;lntos, on the contrnn, thni the side of a 
square measuring 
length ^ That is 


r- 1 ^2 

square measuring 7 - square purusas is 2 — purusns in 

' o 


, V 

a'7.', = 2 - 


Proqra^tve Scticr 


In the manner of lajing out bricks described m the 
we find a iev, interesting instances of progressno 
senes \pnstamba writes 

‘‘ On (the occasion of) tho first construction, (the 
altar-builder) should construct (tho Firo-altar) knee deep 
with 1000 bricks, on the second, navel-deep with 2000 
bricks, on tho third, mouth deep w’lth 3000 bricks (The 
number of bricks emplojed m constructing tho Fiie-altar 
becomes thus) greater and greater on each successive 
occasion Ho who constructs to attain tho Heaven, 
(should thus construct with) great, high and unlimited 
{mahiiniain brhantam aparivu(ani) (number of bricks), 
so it IS known (from the ancient scriptures) ” - 
Thus wo have the A P 

1000, 2000, 3000, 

Reference to this progressive mode of successive construc- 
tion of the Fiie-altai is found as early as the Taittifiya 
Savihiid (c 3000 BO)'’ It reappears in tho Saiapatha 
Brahmana and Apastamba expressly admits to have 
borrowed it fiom that woik Wo find there another 
noteworthy instance which shows that it was very likely 
known then how to sum up a senes in A P 


1 BSl, 111 220 

2 Kfil, X 8, see also KpSr, xvi 13 11-2, BSl, ii 2G 

3 TS, V G 8 2 3 
ApSh XVI 13 12 
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But indeed that Tire altar also la the Metres for 
there ore aevcn of these metres increasing by four syl 
tables and the triplets of these make seven hundred and 
twenty syllables and thirt) six in addition thereto ' 

It has been stated elsowhcro m the same nork that 
the shortest metre is tho Gayatri with 2i syllables Thus 
we nre given the first term (21) the common dilTcrence (4) 
and the number of term (7) of a senes in A P Then its 

Sum {2x24 + (7-1)4} 

* 2o2 

So the triplets of these metres will conoist of 750 (ss 2o2 
xS) syllables which are equal to 720 + 80 as stated 
Prom the method indicated by Baudh yana for 
coDstruotiDg larger and larger squores starting with a 
smaller one by adding successively gnomons to it is clear 
that the following senes was known to him ^ 

1 + 3 + 5+7+ +(2n + l)* (n + l)8 



Fig* 79 

F0eforisafion 

The true si nificanco of another passage is not quite 
clear to us unless it is some naystic expression of an 

l.SSx647 Eglgtnltn *trf<pappl5ff 
5 Oomr r II II I ( pp oof 
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atbempfc to find all the possible factors of a number 
The Satapatha Biahmana says 

“NowinthisPiajapati, the year, there are 720 days and 
nights, his lights, (being) those bricks, 360 enclosing stones, 
and 3G0 bricks with (special) formulas This Prajapati, 
the year, has created all existing things, both what 
breathes and the breathless, both gods and men Having 
created all existing things, he felt like one emptied out, and 
was afraid of death He bethought himself, ‘ How can I 
get these beings back into my body? how can I put them 
back into my body ^ how can I be again the body of all 
these beings?’ He divided his body into two, there were 
360 bricks in the one, and as many in the other he did 
not succeed He made himself three bodies, — m each of 
them theie weie 3 x 80 of bricks he did not succeed He 
made himself four bodies of 180 bricks each he did not 
succeed He made himself five bodies, — m each of them 
there were 144 bricks he did not succeed He made 
himself SIX bodies of 120 bucks each he did not succeed 
He did not develop himself sevenfold ' He made him- 
self 8 bodies of 90 bricks each he did not succeed He 
made himself 9 bodies ot 80 bricks each he did not 
succeed Ho made himself 10 bodies of 72 bricks each 
ho did not succeed Ho did not develop elevenfold He 
made himself 12 bodies of GO bricks each ho did not 
succeed He did not develop either Ihirteenfold or 
fourteenfold He made himself 15 bodies of 18 bricks 
each" he did not succeed He made himself 10 bodies of 
45 bricks each he did not succeed He did not develop 
seventeonfold He made himself 18 bodies of 40 bricks 
each he did not succeed Ho did not develop nmeteenfold 


> The text si iitcniU n,i an® " did not Lceo'no d'vid.d 

into (p^rt^) ' 
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He made himself 20 bodies of 8G hricLs each he did not 
succeed He did not develop either twenty onefold or 
twenty twofold or twenty threefold He mode himself 
24 bodies of SO bricks each There be stopped at the 
fifteenth and because he slopped at the fifteenth atraHot. 
ment thcro arc fifteen forms of tho waxing and fifteen 
of the waning (moon) * 

The significanco of stopping after the fourteenth opera 
tion IS obvious For after that thcro will be tho repetition 
of the previous factors 


i SB X 4 1 

W b T« c 1/ I 


Tb t nsl 1 OD 8vbBl t ally ^ae to 1 
J ced the pb for tbe n tubers n wo di 
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Some TncHNicAr. Terms or the Sulbv 

Line of Symmetry of the Vcdi —Every one of the altars 
of various shapes that have been desciibed m the 3tdba, 
has a line of symmetry Some which aie squaie, lectan- 
gulai or circular (with or without spokes) have, indeed, 
more than one such line But primaiy impoitance is 
always attached even m those cases only to one of them 
That line of symmetry of an altai is technically called the 
prsthya This term is derived fiom the woid pistha (or 
“back ”) and so means “ the line marking the back or 
rather the back-bone of the altar ” It has its oiigin m 
the comparison of the altar with an animal which occurs 
repeatedly in the Samhitd and Bidhmana For instance, 
the Taiitinya Samhitd observes, “ The Fire-altar is an 
animal 

Configuration of the Vedi — A sacrificial altar is built m 
such a configuration as to place its principal line of sym- 
metry always along the west-to-east diiection Hence 
it IS also called the pi del, or “the eastward line ” This 
line, as has been already observed, is of primary impor- 
tance in the geometry of the Sulba For all constructions 
are described m the Sulba invariably with reference to it 
The sides of an altar lying on either sides of its prdcl, 
whether paiallel to it or not, are called its pdi svamdni, 
from par6aa= “side” and ma7ia= “measure,” and hence 
meaning literally the “side measure,” those which are at 
right angles to the prdcl are called the tiryanindni or the 


1 T5, V 2 10 1 
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transverse measure from tiryo7 = transverse vtana = 
measure The latter term js oftcattmes called m short 
Uryal itraScina or tirnici ( transverse ) which nro some- 
times further abbreviated into tirah These terms are very 
old and occur in the earliest literatures of the Hindus ^ 
The transverse sides are n^ain distinguished into pavcalii 
raici ( the western transverse side ) and purastilhraici 
{ the eastern transverse aide ) The former is also called 
themu71(a(3 the face ) and the latter the pada (= the 
base ) of the altar 

Zinc — The line 13 called m the IcTha or relha 

both the terms being identical as according to the rules of 
the Sanshivt Grammar the alphabets I and r con be re 
placed mutually A straight hoe is distinguished as r;u 
leKha tju meaning straight ^ 

Ilecttltncar Figures —In the 5ulta we discern two differ 
oni systems of Domenelature for the rectilinear geomctri 
cal figure * In one system the naming 13 according to the 
number of angles or corners m the 6gurcs and the names 
are formed by the juxtaposition of the number names with 
asra or asro which ordinarily means corner angle 
e g tryasra ( triant^lo ) caturasra ( quadrangle ) 
etc These names were introduced in the time of the 
Srauta sutra { 2000 1500 B C ) Still older names were 
compounds endin" with srahti ( = an^lc corner ) 
Thus the name catuhsrakh which literally means 
the quadrangle occurs in the T ajaaaneyi bamhita 

>F l et eTS 15 VS 8i<BTlll8 
t 

^ BSI ^ S TS 4 5 

s DSI 8 

* F fall r m t tb po Dt tb th t I 0 
tb n Dd N m f tb R 1 1 e G la t at F tb 

J t fth A I S I tj fB g I 8 XXVI 1930 pp 83 90 
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Taittiriya Samhitd, Satapatha Brdlimana, Apastamba 
Srauta, Baudhdyana Sulba and ofclier works In the Rg- 
veda, we find the term navasraldi referring to the “ nine 
corners” of the heaven In the Kdtydyana Sulba Pan- 
iista,^ we have compound names for rectiJinear figures 
ending with 'karna The Sanskrit woid karna means the 
“eai ’’Applied to geometrical figures, it implies the “angle”, 
hence fii/i,arna= “triangle,” pa?7c«7var>ia= “pentagon ” 
The word karna degenerated into Icon a in the Prakita langu- 
ages So in the Ardha Magadhi work Suryapiainapti,^ we 
get the names tnkona (= “tngonon”), catiiskona (= “tetra- 
gonon”), pancakona (=“ pentagon”) etc These terms 
are, however, accepted in latei Sanskrit literature ^ The 
term asra or a si a in a compound name sometimes denotes 
the “side” Thus Baudhayana once described a square 
as caiuhsrakh (“four-cornered”) and sarna caturasra 
(“equi-four-sided”) So the terms try asra, caturasia, etc , 
will also mean respectively ‘‘trilateral,” “quadrilateral,” 
etc ® Thus we get a second system of naming retilinear 
geometrical figures according to the number of sides they 
possess 

An isosceles triangle is denoted by the term piauga 
This word IS probably derived irom pia + yuga, meaning 
‘ ‘ the forepart of the shafts of a chariot ’ ’ A rhombus is 
similarly called ubhayatah prauga (“prauga on both sides”) 
inasmuch as it is divided into two praugas by a diagonal 
Both these terms are as old as the Taittiriya Samliita.^ 


1 KSIP, IV 7 8 

2 SuTyaprajfiaptt, Sutra 19, 25 

3 See for instance, the Panststas o!f the Atharva veda, xsni 1 5 , 
XXV 1, 3, 6, 7, etc , Arthasastra of Kauttlya, u 11 29 

1 Bm,i 79 

5 Cf ApS, XX 12 

6 rs, V 4 11 



22i 


TrCIINICAL TFRMS 


and continued to be used m the game eenso m posterior 
works the Drahmana and ^rauia including £ulba 

A square is generally called sama caiura$ra (sama^ 
equal ) It is oftentimes of course when there IS no chance 
of ambiguity the content being clear shortened into catu 
rasra ^ and occasionally even into simple $ama ^ Tbibnut 
IS responsible for the opinion that in the term earna calu 
rasra the word eama refers to the equality of four sides 
and cafurasra implies that the four angles of the figure are 
right an Jes 3 A more plausible interpretation nould 
that sama raters to the form or shape of the Bgurc which 
IS to be the same in every respect caturasra implying a 
quadrangle or quadrilateral It will then be consistent 
with the term dirgha caturasra for the rectangle ^ which 
signifies that the form of the caturasra is m this case 
dirglia (or longish ) The rectangle is sometimes called 
m short the dir^lie ^ The term for a quadrilateral of un 
equal sides is the ottama caturasra (literally m 
equilateral quadrilateral ) But in contradistinction from 
the sama caturasra or the equaro that term may denote 
also the rectongle ® 

When all the angles of a polygon are equal it is said to 
bo of cfeo ftarno (literally one angled ) variety andnben 
not so of dri Aarna (literally two on Jed ) voriety imply 
ing that m tins variety the ongl s of the figure are of more 
than one size) ^ 

The diagonal is called the ajesna or aksnai/a ( that 
which goes across or transversely that is the cross 

1 nsi 60 61 Ip^r 6 4 6 t 

* 6 

SThbt^le tip? 

* csi as a? ipSi ? 

s ^pSI 4 

* ‘le 4 

r V d p p 81 foot I 


1 etc. 
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Ime”)^ In relation to the instrument of measurement, 
it IS sometimes designated as the fl/isaayii-rrtjji/ (“ the dia- 
gonal cord”)- and at other times the almayd-vcnu (“ the 
diagonal bamboo-iod”) ^ The diagonal is also denoted by 
harna, meaning ‘‘ the line going across the angle” or ” the 
line going across from corner to corner 

Glide — In the 6 idha, the cucle is designated the iiwii- 
(lala (“round”), ^ pau-maiulala (“round on all sides”) 
the cucumference, pann(~iha~ (“bounding line on all 

Sides”), and the diametei, vidtambha^ or vyasa 

(“ bieadth”) The centre of the circle is called madhya 
(“middle”)- But this teim is also used in more general 
sense foi the middlemost point of a squaie oi rectangle,^ 
01 of a line ^ “ The segment of the circle is denoted by the 
term piadhl ' ^ 

It is perhaps noteworthy that the direction of rotation 
was used to be indicated in the Yedic Age by means of an 

1 BSl, 1 52 ,111 55 C5 , BSr, \ 19, xi\ 1 Compare TfE, viii 
7 35 , ApSl, 11 5 

Eama, the commentator of the Kalynyana Snlba, isoi opinion that 
this line IS so called because it divides the figure into two a/^Sl or "tyes", 

“ 

( cfsur 

^cll^jqT vrafif I ” KSl, 11 7 (Com ) 

2 B&l, 1 50, ApSl, 1 326 

2 ApSl, IX 3 

BSr, XIX 1 , KSt, wii 6 3 

^ B^l, 1 23, 24, 58, 69 , ApSl, in 2, 3 

K ApSl, vn 6 13 , BSl, ii 63 70 

7 BSl.i 113 

8 BSl, 1 23, 25, 20 , ApSl, in , ApSl, vn 10 

9 BSl, 1 68 , aSI 111 2 

10 BSl,i 56, 57, 73 , ApSl, n 1 

11 BSl, 11 71-2 

29 
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arc of o circle very JileJy willi on arrow head at one exfre 
mity Thus we have the terms dakginav^ta teXha ( the 
hnc turning rotakionally towards the right ) and aavya 
VTla lehba ( the line turning rototionally toHards the 
left ) * Again a rotation la called dakgina praJ if it is 
towards the east by tbo south and daJ tina pratyaf if it 
IS towards the west by the south ^ 

Area — In the early Hindu geometry o figure is general 
lydenoted by the term /sefra® and ils area by bhumt ^ 
Occasionally however tbo term /sefra is employed alsom 
the sense of an area * 

rundamenlal OperaUon$ — Addition is called tamaga 
( putting together ) and the sum obtained samaifa 
( whole total ) ’ Subtraction is called ntrhara 
( deduction ) and the remainder ie»a ^ Hivision is 
lhaga vibhaga One term deserves special notice it is 
abhyasa This word formed from a&ht and asa means 
radically repetition reduplication It then came to 
denote m its various declinations the operation of addi 
tion'* as well 03 of muUiplicatiou ^ Whence it seems 
that the early Hindus recognised multiplication to be a 
kind of addition 


J Bit ii go 31 

* XpSt T 9 10 
s BS X 7 9 

* BS XX 5 BSl 66 67 8 ^pSt 5 KSl » 11 

8 8 BSl 1 69 ApSi 4 

< BSt 63 .tpSI C 7 
7 B.S/ 1 4 9 11 JpSi 3 1 

» ApSl 3 
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The following works on the &idba and their comment- 
aries, published and unpublished, have been made use of 
in this book ^ 

1 Baudhayaiia &ulba 

This work was published by G Thibaut with English 
translation, critical notes, extiacts from the commentary 
of Dvarakanatha Yajva and a few diagrams, in the Pandit, 
a monthly journal, now defunct, of the Sanskrit College 
of Benares Old Senes, IX and X, 1874-5 , New Series, 
I, 1877 The text is printed in the Baudhayana Brauta 
Sutra, being the 30th Chapter of it, edited by W Caland, 


1 In the collection of the Calcutta University, there is a good number 
of transcripts of the works on the Sulba and their commentaries We 
have noted below, along with them, the original manuscripts from which 
they have been transcribed The key to the abbreviations used is as 
follows 

Ady Lib = Library of the Theosophical Society at Adyar, Southern 
India 

Asiat Soc Ben = Asiatic Society of Bengal, Calcutta 

Bhand 0 Inst =Bhandarkar Oriental Institute, Poona 

Bom Br Boy Asiat Soc = Bombay Branch of the Eoyal Asiatic 
Society, Bombay 

Bom Univ =Bombay University 

Ind Off Lib = Library of the India Of&ce at London 

Mad 0 Ms Lib = Government Oriental Manuscripts Library, 
Madras 

Mys 0 Ms Lib = Government Oriental Manuscripts Library, 
Mysore 

Tan] Pal Lib, = Palace Library of the Maharaja of Tanjore. 



228 


nnuiocuMiiv oi Tin buiin 


iQ three volumes Cdcuttn IWl 1 »07 1 >J3 Be i Jos 

these pnntcl works th mnnuscnpts consuUel nrc 

(1 1) Text onlj 

C U 21 

(1 2) Text «ith the c inincDlnnr cnlttlcd 'Juffia ihjiln 
of Dv roknnutha \hjvii 

C U 15 (=Tani I x\ I il No 3/-I3B) 

C U (e) f^Tanj P«l I »b No S’l*’ coUattl 
with No 3r4SB) 

C U >1 (aTao] Pal I ib No OlC0[b) collated 
with No 3743n) 

(1 3) Text with the con>mcatat> Sulba nvnH««ua 
rf \ciikatc vara Dikstta 

t U 4 (=Bhand 0 lost No OC of 18010 ) 

^ rpdsfombd Sulba 

This has been edited and published ly\ Burk with 
Oerman translation notes nnd comments helpful extracts 
from the commentorif's of 1 opardisv mi F iravindasv mi 
and Sundanr ja and dia^rnois tOoClber with a masterly 
introduction in the Zcif»c7iri/I derdeutfchcn morijenlan 
dischcn GcsscUacUll IV 190'» pp 543 91 LM 1^03 / 

pp 327 301 Manuscripts consulted are 
(■’ 1) Text only 

C U jG(=Tan] Pol I ib No 381G) 

C U *’7 (sBom Univ ) 

C U 31 (=Ady lib) 

Text with the commentary ^ufba i y J /jj/a of 

I apardisv mi 

GUI (=Mad O Ms lib No 77 collated with 
No 151 ( 6 ) ) 
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C U 17 ( = Taii] Pal ]^ib , No 3851) 

C H 52 ( = Mad 0 Ms Lib ) 

C 13 54 (=Mys 0 Ms Lib) 

(2 3) Text vvith the commentary, 6nlba-inadlpila, of Kara- 
vindasvami 

C U 18 (=Tan] Pal Lib , No 3852), 

C U 31 (=Ms of Pandit Gopal Desikacaiya of 

Kumbhahonam) 

C U 49 (=Mad 0 Ms Lib ) 

C U 50 (=Do another copy) 

C U 53 (=MyB 0 Ms Lib ), 

(2 4) Text with the commentary, Bulba-yuidipa, of Sum 
daraiaja 

C U 10 (=Ms of Pandit Gopal Desikacaiya of 

Kumbhakonam) 

0 IJ 19 (=Tan] Pal Lib , No 9160 {a)') 

0 U 20 (=Tan] Pal Lib , No 9160 ifl) collated with 
9172 (a) ) 

0 U 32 ( = Ady Lib ) 

C U 33 (=Do , anothei cop}) 

C V 43 (=Bhand O Lib , No 23 of A 1879-80) 

C U 44 (=Mad O Ms. Lib No P 911 (a) 

G^V 51 (=Mad 0 Ms Lib , No 5812) 

C*U 55 ( = Myb O Ms Lib ) 

(2 5) Text with the commentary, Aimsiambiya iSulba- 
bhdsya, of Gopal 

(3) Ediydyana Sulba 

A poition of this work, only the fiist two chapters, 
was published by G Thibaut with English translation and 
the commentary, entitled the Sulba-suti a~vriti of Eama 
(c 1450 A D ) m the Pandit, New Series, IV, 1882 
Manuscripts consulted are 

(3 1) Text only 
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C U 41 (=Bhand O Inst No 71 of A 1881 83) It 
contains also the transcript of tho MS of the PauSitla of 
hatyayana Sulba m tho led Off I ib No E S(>3 
C U 45 (=Bom Br Boy Asiot Soc Tib) 

(3 2) Teit with the commentary Sulba Sutra iwarana of 
Mabidhara (lo89 AD) 

C U 41(=Bliand 0 Inst No 383 of 1080 84) 

C U 4G(=:Bom Br Boy Asiat Soc Lib) 

4 Manaia Sulba 

C U 23(»A8iat Soc Ben No I E 17) tho text 
with the commentary of Sivodnaa 

0 U ‘’9(=Docd Untv) tho lest only 

5 Mattrayanuja Sulba 

0 U 47 (®Bom Br Boy Asiot Soc) the text with 
the commentary of Sankara 

6 T araha Sulba 

C U 80(=My8 0 Ms lib) 

II 

Following is a list of articles dealing primarily with tho 
mathematics m the 

(1) Burk A — Das Apastamba Sulva sutra Zcitschnft 

der deutschen 1 WTjcnlandtschen Gescllschaft LV 
1901 pp 0 13 591 LVI 1902 pp 327 391 

(2) Cantor M — Uber die alteste indischo Mathc 

matik Archtv der MathvmaUk und PhysiK 
VIII (3) 1905 pp 63 72 

(3) — Grako indische Studien Zetischrift 
fur Mathcmati'k und Ph jsik XXII Hist Lit. 

(4) Datta B— » The Onj,m of Hindu Indeterminate 

Analysis Archton Mil 1931 pp 401 7 
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(5) Levi, B — “ Observaziom e congetture sopra la 

geometria degli Indiani,” Bibliotheca Mathemaiica, 
IX (3). 1909/10, p 97 

(6) Mazumdar, N K — “ Manava Sulba Sutram,” Jour- 

nal of the Depai Ivient of Letters in the Calcutta 
University, VIII, 1922 

(7) ,, — “On the Different Sulba Sutras,’’ Pioceedings and 

Tiansactions of the Second Oriental Confcicncc, 
Calcutta, 1922, pp 561-4 

(8) Milhaud, G — “ La geometric d’Apabtamba,’’ Revue 

gencialc dcs Sciences, XXI, 1910, pp 612-520 

(9) Mullei, C — ‘Die Mathematik der Sulvasfitia,’’ 

Ahhund a d Math Sent d Hambung Univ , 
Bd VII 1929, pp 173-204 

(10) Thibaut, G — “ On the Sulva-sutras, ” Journal of the 

Asiatic Society of Bengal, XLIV, 1875, pp 227- 
275 

(11) ,, — “ The Baudhuyana Sulva sutra, The Pandit, 

Old Senes, IX, X, New Series, I 

(12) ,, — “ The Kutyayana Sulva sutia, ’’ The 

Pandit, New Series, IV. 

(13) Vogt, H — “ Der Pythagoreischen Lehrsat/ in der 

altesten Geometrio der Inder,’’ Schlcische GescUs- 
chaft, Jahrcsbcrichtc der Math See, LXXXIV, 
1906 pp 3-4 

(11) ,, — “ Haben die alten Inder den P^thagorsis- 

chen Lehrsat? und das Irrationale gehant 
Bibliotheca Mathcmatica, VII (3), 190G/7, pp 
6 23 

(15) Weber, A — " Zur Kennlniss des ^cdlschtn Opfern 
tuals," Indische Sfudtcn, XIII, pp 211 292 
(10) Zeulhcn, H G — “ Sur I’Arithmdliquc ri(^onit trique 
dcs Grecs ot dcs luduns," Bibltotbem 
tica, loni. pp 97-112 
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(17) ZcutbcQ H G — Thforimc Pytbagorc Ongmt 
do la Guometne acicatiiiquc Com] Icn lienihia 
lu lime ( onjua tnfcmtUonale ile I hiloanj hte 
( ndvc 1^01 


ni 

Valuabl informattoD oo (lie subject can also I e bad 
from the followiag standarl uorbs aud articles 

(1) Cautor M — C ea hichle d<r MathenialtK Ij pp f3 
G4a 

Datta B ~ Hiodu Cootnbulion to Matbciaatics 
Ilullelm of Ihc Mathematical iaaociation of the 
Vnioerailj of lllahabal I to II pp 10 
(3 •— The Scope aod DeTclopmeot of tbo 

Hmdu Qantta Inhan Hiatorical QnatteThj \ 
10‘’9 pp 4/9 512 

(4) Dutt R C— 4 Historic of Cuihaaiion ik Ancient 
India revised edition London 1693 I pp 2C9 0 
o) Hanbel H —Zur Cca hichte dcr Maihcmalth » 
AUerlhum und Mittelalter Leipzi" 1874 
(G) Heath T — The Thirteen Bool s of Ei chd s Slcmcnta 
I Cambridge 1908 pp SW 3t*4 

(7) Von taebroeder L — Zndien Ltteratur und KuJlur 

Le pzig 1887 

(8) —PytJagoTis und lie Inler 
Leipzig 1884 
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Agm cayaiia, 28, 29 
Agm cit, 28, 28n 
AgnldliTiya, 34, 42 
Ahavantya, 21, 27, 203 et seq , 
Altar of, 21, 31 
Alaja, 23 

Algebra, Early history, 165 , Geo 
metrical, 165 eiseq , Problems 
of, in ancient India, 2 
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Allman, 111 

Altar, 2, 20 et seq , Science of 
construction, 164 , date of the 
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30 (See Falcon-shaped Altar, 
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Atnsa, 212 
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Commentaries of, 10, 13, 19, 
Srauta siitra of, 1, 13, 25n, 29, 
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given triangles, 80 , Definition 
of, 93 , Problems of, in ancient 
India, 2, Transformation of, 
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sceles triangle, 92 93, from 
rectangle, 63 85, frem rhom- 
bus, 94, into rectangle, 65 90, j 
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square and rectangle, into iso- 
sceles trapezium, 90 92, into 
rhombus, 93-94, into triangle, 
92 (See also Measures ) 
Aryabhata 1, 16, 18 
Aryabhatiya, 16 
Astadasa kararii, 188 
Asla-mdlia, 170 

Ascamedha-vedt, 34, 152 et seq , 
162 et seq 

^svamedhika Agm, 172-73 
Advamedhiki-tedi, 107, 188 
Atharva teda, schools of. In 


Babylonian mathematician, 213 
Bakhshall Manusonpt, 208 
Baudhayana, commentaries, 10 , 
His sources, 25, 26, Srauta- 
sutra of, 1 , Sutba sutra of, 2 3, 
25 et seq 

Bahya vi^csa, 197n 
Bliaga, 212 

Brahmana, 25 et seq , 29 et seq , 
Primary functions, 29 , Source 
of geometry in, 25 27 (See also 
Mattrayaniya Brahmana, Sala- 
patha Brahmana, and TaHtinya 
Brahmana ) 

Bharadvaja Grhya Sutra, 13 
Bhasknra (Second), '12 , B'qaganxla 
of, 165 

Brahmagupta, 17 

Burk, 86 et seq , 107 et seq 


Caland, 86n 
Cantor, 111 

Caturasra syenactt, 109 110, 112, 
121 152 

Caturbhdgona, 213 
Catur.guna, 212 
Caiurtha fart^esSrdko 213 
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Calirfarari ISS 
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Indeterminate Equatione, 180 86 
Indeterminate problems, 178 et 
scg 

Irrationality, ot ^^2 (See Surds ) 
Irrationals, first disco\ery by the 
Hindus, 116 et scq 
Islt yap'ia, 21 


Jamas. Canonical works of the, 
201-2 
Jaiin, 101 
Junge, 106 


Kalpa-sutra, 1, In 
Knmyn Agm, 22, 21, 38, 120, 121 
Kapardisvami, 10, 13, 19 
Kaptqihala Savthtta, 28 
Kanka, 28 

iCaran?, 188 (See Surds ) 
KaravindasvSmT, 10, 14-17 
Karma d%ptla, 11 
Kala, 212 

KaChaha Samhtia, 28 
Katyayana, 1, 4 6, 10 11, 20 
Kottfioina redi, 162 
Arfliio ya]UT icda, 2 

Kunddhtih 11 

Komi a, 23 


Lo\fahoma vedt, 152 
Leonardo Fcbonacci of Pisa, 180 
LVdraU, 12 

Lino, 222 , Angubr units of, 69 
(See also Straight Line ) 


MaitrSyana, Bralimana,25 , SraU' 
ta sutra of, 2 , Sulba sutra of, 
6, Sulha, 12, SaAihtd, 98. 28n 
Manava, Srauta-sutra of, 2 , Sulba- 
sutra of, 5 6, commentary of 
Sivadasa, 12 

MaiitTamahodadht, Age of, 11 
Marjalxya, 34, 43 
Masala, 2 

Mathematics Jama school of, 
201n , Problems of Hindu, 2 
Measures, Areas and Volumes of, 
95 ct scq , kinds of, 8 
Mensuration, 95 


Naia, 67 
Nemicandra, 201 

Ktrudhapasiibandlia, 21 , vcdi, 137 
Nitya, 20 
Nifya A gill, 21 
Nyafichaiia, 58 


Oldenberg, 27 


Padya, 14 

Patlrhl redi, 22, 75, 113 
Pal ayajutll rcdi 152 
Palscstal a 67 63 
Paiicadasa hhdga,22 
Paiicaguna 212 
Pafical.arna ridt Pcntalatcral 
Paitcama [Paiicama-hhdga), 212 
Paiicami, 44n 
Paftcdgm, 62 

Parallelogram, Construction of, 
67-70 , Measurement of area of, 
96 


Partedyya, 23 
Pancayya cil, 150 
Pdrscaihdrit, 221 

Magnitudes, 2 0 tSec also Circle, Pa‘ii yapla 21 
Spatial Relations and Magni IPcftii, 62 
tudc'- ) ! Paurn iTra- a sacrifice, 21 

Mahudeva, King of Dcaairiri 1 1 | Pinta.:ou, £0 *^2 

110115 0^11,23.01,96 07, 05, 153 t Pcntalatcral, 80-fc'2 

(See also Soiiniii i rr fi 5 ! Perp'scdicular, ConEtn.tt ca cf, 

MabaMra, ISO | 52 55 

llabidbars, 10 , NS o-ks cf , 11 ‘ Ptir i ajCs, *’& 
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Eight-angle (See Straight Line ) 
Eight-angled Triangle, 105 , Con 
struction, Eapardisvanil’s, 13, 
Kara-vindasvami’s, 14 16 , 
Eama’s, 11 
Eodet, 208 

Boot, Hindu name of, 188 
Eule of Three, BhaEkara e (Second), 
12 , L'ilavati s, 12 
Euler, use in construction, 33 


Sacrifice, Darsa, 21 , Istt, 2 , Nmi 
dliapandandha 21, Obhgatory, 

20 , Optional, 20, 23 , Fasti, 2i , 
PaiiTnamasa, 21 , Soma yajfta 

21 , Vedic, 20 et seq 
Sadas, 34 
Sadgurufiisya, 18 
Samara sara, 11 
Samara sara samgraha, 11 
Smasatia, 23 

Sdma Veda, Schools of, In 
Samlntd see KapisthaJa Savilntd, 
KdthaKa Samhttd, Mattrdyanhja 
Samhtia, Bg-Vcda Samlntd 
Taxttirxya Samhttd, Vdjasaneya 
Samlntd 
Samiihya 23 
Sannihya ctt, 150 
Sankarabhatta, 12 
Sdnllnjdyana Grlnja paddliatt, 11 
Saptnma Karaoi 188 
Sajita vidlia, 170 
iSdradd-itlaha Tatiira, 11 
Sarvdhlnjdsa, 167 

Satapatha Brdhmava, 27n, 28 et 
seq , 28 n 

Saumtln vedt, 22, 64 67 (See Malid- 
vedt ) 

Sautrdmani ccdt, 22, 75, 95, 107, 
152 et seq , 186 
Sociicsa, 188, 196 202 
Sayana, 12 

Scalene triangle, Source of diEco\- 
ery bv the Hindus, 45 
Schopenhauer, 107 
Segment of a circle Hindu method 
of finding area, 17 
Senes, Early reference 217 , Pro 
gressive, 217 18 

Similar Figures, 40, 152 et seq , 
Construction, given a aide, 162 
(See also Trapezium ) 


Simple Equation, solution of, 177 
Sivadasa, Commentator of Mdnava 
Sulba, 12 

Smasdna ctt, 101 et seq 
Sodasi, 197n 
Soma yajna, 21 
Spatial dimensions, 215 
Spatial relations and magnitude, 2 
et seq , 25 et seq 

Square, 27, 40 , Area, on its diago 
nal IS double its area, 22, 109 et 
seq , History of the theo’-em, 
40, 105 et seq , 114-15 , Area, on 
the diagonal of a rectangle 
equal to sum of squares on sides, 
24, 27 (See Pythagorean Theo- 
rem ) Area, double of a trian 
gle on the same base and with 
equal altitude, 47 To con- 
struct area equal to 108 sq 
padas, 98-99 , equal to a simple 
multiple or submultiple of 
another, 23 , equal to the sum 
or difference of two equal, 23 , 
To construct, a circle equal in 
area of a, 21, 140 43 , and vice 
versa, 21, 140 43 , To con 
struct, having given the side, 
21, 33, 55 62 , To construct a 
triangle or rhombus equal to a, 
23 Enlargement of a, 176, 
Mensuration of a, 176 et seq , 
Eelation with the quadrilateral 
formed by ]oining the middle 
points, 97, Size, masimum, 
within a circle, 49 , To trans 
form, into an isosceles trapezi 
um, 90 92 , from an isosceles 
triangle, 92 93 , into a rectan 
gle, 23, 85 , from a rectangle, 23 , 
into a rhombus, 93, from a 
rhombus, 94, into a triangle, 92 , 
(See also Areas, combination 
of. Circle, Construction, Postu 
lates, Pythagorean Theorem, 
Rectangle and Rhombus ) 

Srauta siitra, 1-2 

Sruti, Eource of Geometry in, 26 27 
Straight Ime, to draw at right 
angles to another, 52 55 , Equal 
division of a, 40 41 (See Pos 
tulates ) 

SulapSpi, 13 

Stilba, Definition of, 7 8, Early 
origin of matter in, 39 , Postu- 
lates of, 41 ct seq , proof vs 
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Vedic Sacrifices, 20 et seq 
VenkateSvara Dikshita, 10 
Vtseqa, 196 202 (See also Ahhyan- 
tara-Visesa, Vahya viiesa and 
SaviSeBa 

VtsnuhhaJiti KaJpalata prakada, 11 
■Volume, measurement of, 101 3 


Yaptr Veda, 28 , Schools of. In 


IT, 18, 148-49 

^2, 11, 12, 188 89 , 202 3 (See also 
Surds ) 
v'S, 194 95 
1/ ^/3. 19 
v^203 G 
v'M, 205 G 
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Page 45 line 11 for tringle read triangle 

C7 , IG for bo read do 

, , 17 for doidicel read boidical 

68 I 10 /or abed read ahcD 

, 189 „ 20, for account read account'? 
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*MatriQes and Determinoids, Vol I {Readership Lectures 
delivered at the OalcuUa University), by C E Cullis, 

' M A , Pli D , D Sc Sup Eoyal 8vo pp 442 1913^ 

English price 24s net 

Contents — Chap I — Introduction of Rectangular Matrices and 

Determinoids 

„ n — Affects of the Elements and Derived Pro 

ducts of a Matrix or Determinoid 

,, III — Sequences and the Affects of Derived 

Sequences 

, IV — Affects of Derived Matrices and Derived 

Determinoids 

„ V — Expansions of a Determinoid 

,, VI — Properties of a Product formed by a Chain 

of Matrix Factors 

„ VII — Determinoid of a Product formed by Chain 

of Matrix Factors 

„ Vm — Matrices of Minor Determinoids 

„ IX— Rank of a Matrix and Connections between 

the rows of a Matrix 

,1 X — Matrix Equations of the First Degree 

,, XI — Solution of Any System of Linear Algebraic 

Equations 

Prof Cullis will earn the gratitude of mathematical students 
for affording them the opportunity of obtaining a right perspective 
of an important branch of pure mathematics, whose developments 
so far have appeared in scattered notes and memoirs not always easy 
of access Examples are abundant, and, while a large number of 
them are llustrative, there is a good collection of suggestive exercises 
indicating the directions in which further origin il work may be done 
— The Journal of Education 

The chief feature of this book is that it deals with rectangular 
matnces and determinoids as distinguished from square matrices and 

The Tight of publication of this booh is held by the Cambridge 
Vnicersity Press {Fetter Lane, London, E C 4, on behalf of the 
Calcutta University and copies of the book may be had of the firm 
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■‘‘Matrices and Determinoids, Vol III, Part I Poyal 
8vo pp XX + 682 1926 English price £3 3s nei 
Indian price Es 45 


CorttenJs — Chup XX — The Irrcsoluble and Irreducible 

Factors of Rational Integral 
Functions 

„ XXI — Resnltonts and Eliimnants of Ra- 

tional Integral Functions and 
Equations 

„ X\TI — Symmetric Functions of the Ele 

ments of Similar Sequences 

,, XXni — The Potent Divisors of a Rational 

Integral Functional Matrix 

,, XXI'V — Eqnipotcnt Transformations of Ra- 

tional Integral Functional 
Matrices 

„ XXV— Rational Integral Functions of a 

Square Matrix 

„ XX'VI — Equimutent Transformations of a 

Square Matrix whoso Elements 
are Constants 

,, XXVII — Coinmntants 

,, XX^^1I — Commulants of Commutants 

,, XXIX — Invariant Transformands 


Appendices 

*Chapters on Rlgebra (being the First Three Chapters of 
Matrices and Deteiminoids, Vol III), by C E Cullis, 
M A , Pli D , D So Sup. Eoyal 8vo pp 191 1920 
Es 11-4 


This Volume deals with rational integral functions of several 
scalar variables as also with functional matrices 


*Funotions of Two Variables, by A E Forsyth, FES 
Sup Eoyal 8vo pp 300 1914 Es 11-4 


■t- The Tight of pubheaUon of tins book is held by the Cambridge 
Univertity Press {Fetter Lane, London, E G 4) on Ibehalf of the 
Calcutta University and copies of the book may be had of the 
firm 
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This volume is an endeavour lo give as complete an account of 
the properties of cubic and quartic curves as could be compiessed 
vjithin the limits of a single volume of moderate size, confining the 
discussion to the prominent characteristics of these curves The 
subjefcb has been presented in clear and concise form to students 
commencing a systematic study of the higher curves, indicating 
references to original sources as far as practicable It is very useful 
to students of higher plane curves 

Parametric Co-efficient {Guffitli Momondl Ptize, 1910), 
by Prof Syamadas Mukbopadhyay, M A , Ph D 
Demy 8vo pp* 31 Bs 3-0 

Collected Geometrical Papers, by Pi of Syamadas Mukho- 
padhyay, MA, PhD Crown 4to pp viii-fl58 
Ks 4-0 

Part II Cl own 4to pp vi -b 137 Rs 3 8 

Professor J Hadamard Parts “ My interest in your new 
methods in the geometry of a plane arc, which I had expressed in 
1909 in an (anonymous) note in the revue generate des sciences, has 
far from diminished since that time ' 

Precisely at my seminaire or colloguum of the College de Prance, 
we have reviewed such subjects and all my auditors and colleagues 
have been keenly interested in your way of researches which we all 
consider as one of the most in portant roads opeu to Mathematical 
Science ” 

Professor P ~Engel, Geissen “ I am surprized over the beau 
tiful new calculations ou the nght angled triangles and three-right 
angled quadrilaterals (m hyperbolic geometry) Your analogies in 
the Gaussian Pentagramma Mirificnm are highly remarkable ” 

Professor T7 BlaschKe, Haniburg “ I am much obliged to yon 
for your kind sending of your beautiful geometrical work Wlien is 
I hope, a new edition of my Differential Geometry comes ont, I shall 
not forget to mention that you were the first to give the beautiful 
theorems on the numbers of Cyclic and Sextactic points on an oval ” 


Blaschke has quoted S Mukbopadhyay in the third edition 
11930) of the first volume of his classical work on Differenfiai 
Geometry 

Professor A R Forsyth, London “ The first part of your Collec 
ted Geometrical Papers is an attractive record of fine mathematical 
attainment and 1 am glad to learn, not only of the manif^t 
adv mces you have made m our science, but also of the stimulus your 
work has afforded to other investigators 1 can offer yon no better wish 
and suggest no prouder aim than continual success in your Be 
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Solutions of Differential Equations (PrctNchand Hoyef and 
StudenUhip ikests 1896) by Jnansaran Chakravarti 
M A Demy 8vo pp 4 Ra 3 12 
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Reciprocal Polars of Conic Sections (Pi e mchand RoTjchand 
Studentship thesis, 1900), by Kiishnaprasad De, M A 
Demy 8vo pp 66 Es 3 


An Introduction to the Theory of Elliptic Functions and 
Higher Transcendentals, by G-anesh Prasad, M A , 
D Sc , Hardmge Professor of Highei Mathematics, 
Calcutta University Eoyal 8vo pp 110 1928 

Es 3-12 


Theory of Fourier Series, by Ganesh Prasad, M A , D Sc 
Eoyal 8vo pp 152 1928 Es 5-4 


From a letter to the Registrar jrom Professor Henri Lebesgiie of the 
Parts University, Member of the Institute of France (translated 
into English) 


“Paris, 

The 19th October, 1928 


Sir 


I ha.ve the honour to acknowledge the receipt of ‘ Six Lectures 
on recent Researches in the Theory of Ponner Senes,’ by M Prof 
Ganesh Prasad< 

I have pleasure m finding in that work a simple and clear ex- 
position of the actual state of advance of certain of the most import 
ant problems concerning trigonometrical senes The documentation 
IS true and complete it is only once that I have had occasion to 
find anything m winch the erudition of the author appears to be in 
default M Kolomogoroff, pursuing the studies indicated on p 53, 
has obtained an example of a function of summable square of which 
the Pouner Series diverges every wheie 

Por justifying the euunciation which he gives, M Ganesh 
Prasad utilises the onginal demonos tration of the first author then 
he gives a historical note, very interesting by the side of the old 
demonostration M Prasad gives always whenever possible, as 
Simple a proof as the question under consideration would sllow 
Many of these proofs are due to M Prasad himself, for eximple, 
that which M Prasad gives on pages fif^ 61 for a criterion for the 
summability (C 1) which 1 enunciated at another time 

M Prasad presents his researches elegant and interesting by 
which he has carried further the classical work of du Bois Reymond 

Prom the review by Professor L Btcberbach of the Berlin 
University in the Jahrcsbcricht der deutschcn Mathematiher-Vcrcini- 
gung (translated into English) “ The work gives a comprehensive 
account of the results on the convergence and summability of Fourier 
Series, things about which the author has also earned merit ’’ 
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Hordinge Professor of Higher Methemotica Calcutta 
Uoirersity Royal 870 pp 108 + 1031 Its 3 

r I telle (0 the Htg el r ft m P ef t E H II J ck f Ih 
fjn ly f Cal ] m Lo i y In and Pres dent of the 
Amer n M tl emattcal S aety 

Oel be 8 J031 

D Sir 


at oiv f 



o1 me ml 


F moleltt tolhalteg I from Pt fee K Pt ylem f lit 
V« re I (y / JIf cF (l antlal d to B yl rh) 

MC^ICTT 

ion D eemb r W1 

\ rni aotiooRCD Mr MoKRetuse 

Fo the e Jo ot tbe be t f I book t Prot Pr ud oq the 
n r I e t1 m of tl D ffe nt I C 1 I wL 1 h * iQUreit 
ed m T dij I e pie t j mj re t tb nV 

Khandakhadyakam edited by Paodit BabuoT Misra 
Jyotisbacharyya Demy 8ro pp 217 192 d Eg 2 

Tb book troQomic I wo k by th gre t 8ch 1 


H J A t my 




A 11I8TOIIY or 


250 


strength nnd size it seems to become more \nUful and 
uneis) uen in the womb it begins to feel tlie irant of 
something it does not possess a stnsition tint seems 
coeval with mans nature and nutr leaves liim till he 
dies Tlie tmbrjo even then begins to stniggle for a 
state more marked b) pleasure nnd pain and from about 
the sixth month begins to give the mother warning of 
the greater pain she is )ct to endure ilic continuation 
of pregnancy in woman is usually nine months but 
there ha^e been many instances when tlie cluld lias lived 
that was born at seven and some are found to continu 
pregnant a month above tin- usual time Wlien tlie ap 
pointed time approaches the infant tliat has for some 
months been giving painful proofs of its existence now 
begins to increase its elTotts lor liberty Hit head is ap 
plied downward to the aperture of the womb and by 
reiterated efforts it endeavours to extend the same the e 
endeavours produce the pain winch all women m labour 
feel in some degree those of strong constitutions the 
le-st those most weakly the most severely since we barn 
that the women of Afnca always deliver themselves 
and are well i few hours after while those of Europe 
require assistance and recover more slowly flius the 
infant still continuing to push watli its head fonvard b} 
the repetition of its endeavours at last succeeds and issues 
into life The blood which had hitherto passed through 
the heart now takes a wadtr circuit and the foramen 
ovale closes the lungs that had till this time been m 
active now first begin their functions the air rushes in 
to distend them and this protluces the first sensation oi 
pain which the infant expresses bv a shriek so that the 
beginning of our lives as well as the end is marked wath 


anguish * 

From comparing these accounts we perceive that the 
most laboured generation is the most perfect and that 
the animal which in proportion to its bulk takes the 
longest time for production is always the most complete 
when finished Of all others man seems the slowest m 


coming into life as he is the slowest m coming to per 
fection other animals of tlia same bulk seldom reinam 


* Bouet Contemplat deli Nature vol i p '’I 
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in the womh above six months, while he continues nine ; 
and even after his biith appears more than any other to have 
his state of imbecility prolonged. 

We may obseive also, that that generation is the most 
complete in which the fewest animals aie produced Nature, 
by attending to the pioduction of one at a time, seems to 
exert all her efforts m biinging it to peifection , but, wheie 
this attention is divided, the animals so produced come into 
the woild with paitial advantages In this mannei twins are 
never, at least while infants, so large, oi so stiong, as those 
that come singly into the woild ; each having, m some mea- 
sure, robbed the other of its right ; as that suppoit, which 
Nature meant for one, has been piodigally divided 

In this manner, as those animals aie the best that are 
produced singly, so we find that the noblest animals are ever 
the least fruitful These are seen usually to bung forth but 
one at a time, and to place all then attention upon that alone 
On the other hand, all the oviparous lands pioduce in 
amazing plenty , and even the lower tribes of vivipaious ani- 
mals increase in a seeming proportion to their minuteness 
^nd impel fection Natuie seems lavish of life in the lowei 
ordeis of the creation , and, as if she meant them entirely 
for the use of the nobler races, she appeals to have bestowed 
greater pains in multiplying the numbei than in completing 
the kind In this mannei, while the elephant and the horse 
bring foith but one at a time, the spidei and the beetle aie 
seen to produce a thousand and even among the smallei 
quadiupeds, all the inferior kinds aie extiemely fertile ; any 
one of these being found, in a very few months, to become 
the parent of a numeious progeny 

In this mannei, therefoie, the smallest animals multiply 
in the gieatest pioportion , and we have reason to thank 
Piovidence that the most formidable animals aie the least 
fiuitful Had the lion and the tiger the same degree of 
fecundity with the labbit oi the lat, all the arts of man 
Would be unable to oppose these fierce invaders, and we 
should soon perceive them become the tjTants of those who 
claim the loidship of the creation But heaven, m this 
lespect, has wisely consulted the advantage of all It 
has opposed to man only such enemies as he has art and 
strength to conquer, and as large animals require propor- 
tional supplies, nature was unmllmg to give new life, uhere 
VOL I — 11-12 2K 
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xt m Some measure dtnxtd the necessary niehns of sub 

sistente 

In consequence of tins prc cstablislied order the animals 
that are enJoucd \Vath the most perfect methods of genera 
tion and bnng forth hut one at a time seldom begin to 
procreate till they haitj almost acquired their full gronlh 
On the other hand tliosc uhieh bring forth many engender 
before thej ha\e nrnxed at half their natural size The 
horse and the bull come almost to perfection before they 
begin to generate the hog and the rabbit scarcel) leaie the 
teat before they become parents themselves In whatever 
light therefore we consider this subject wt shall find that 
all creatures approach most to perfection whose generation 
most nearly resembles that of man Tlic reptile produced 
from cutting is but one degree above the vegetable The 
animal produced from the egg is a step higher m the scale 
of existence that class of animaU which are brought forth 
alive are still more exalted Of these such as bring 
forth one at a time ore the most complete and the fore 
most of these stands Man the ^rent master of all who 
seems to have united the perfections of all the rest in hi* 
formation 


CHAP in 


THE INFANCY OF MAN 

WftfiN we tahe a survey of the various classes of aiumah 
and examine their strength their beauty or their structure, 
we shall find man to possess most of those advantages 
united which the rest enjoy partially Infinitelj supenor to 
all others m the powers of the understanding he is also 
supenor to them in the fitness and proportions of his form 
He would indeed have been one of the most miserable 
beings upon earth if with a sentient mmd he was so formed 
as to be incapable of obeying its impulse but nature has 
otherwise provided as with the most extensiv e intellects to 
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command, she has furnished him with a body the best fitted 
for obedience 

In infancy,* however, that mind and this body form the 
most helpless union in all animated natuie; and, if any thing 
can give us a picture of complete imbecility, it is a man when 
just come into the woild The infant just born stands in 
need of all things, without the power of procuring any. 
The lower laces of animals, upon being produced are active, 
vigorous, and capable of self-support ; but the infant is 
obliged to wait in helpless expectation , and its cues are its 
only aid to procure subsistence 

An infant just born may be said to come from one element 
into another, foi, fiom the watery fluid in which it was 
sunounded, it now immeiges into an , and its first cries 
seem to imply how greatly it i egrets the change How 
much longer it could have continued in a state of almost 
total insensibility in the womb, is impossible to tell, but 
It is veiy probable that it could remain there some hours 
moie In ordei to throw some light upon this subject, 
Mr Buffon so placed a pregnant bitch, as that her puppies 
were broiight foith m warm water, in which he kept them 
above half an hoiu at a time However, he saw no change 
in the animals thus newly brought forth , they continued 
the whole time vigorous , and duiing the whole time, it is 
very probable that the blood cuculated through the sarne 
channels through which it passed while they continued in 
the womb 

Almost all animals have their eyes closed, 'j' for some flays 
after being brought into the world The infant opens them 
the instant of its birth However, it seems to keep them 
fixed and idle j they want that lustie which they acqune by 
degrees , and if they happen to move, it is rathei an 
dental gaze, than an exertion of the act of seeing The 
light alone seems to make the greatest impression upon 
them The eyes of infants are sometimes found turned to 
the place where it is strongest; and the pupil is seen 
to dilate and diminish^ as in grown persons, in proportion 
to the quantity it receives But still the infant is inca- 
pable of distinguishing objects , the sense of seeing, like the 
rest of the senses, require an habit before it becomes any 
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way serviceable All the senses must be compared \vnh 
each other and must be made to correct the defects of one 
another before they can gi'C jtist mfonnntion It is pro 
bible therefore tliat if tlie mfant eould express jts oun sen 
sations It would gi\e a \ei} extraordinary descnption of the 
illusions which it suffers from tlicin flie sight might 
perhaps be represented as iniertmg objects or multipljing 
them the bearing instead of conveying one uniform tone 
might be said to bring up an interrupted succession of noises 
and the touch apparently would divide one body into os many 
as there are fingers that grasptd it But all these errors 
are lost in one confused idea of existence and it is happy 
for the infant that it then can mahe but very Utile use 
of ita senses when they could scnc only to bring it false 
mformalion 

If there be any distinct sensations those of pam seem 
to be much more frequent and stronger than those of plea 
sure Tile infant s cncs arc sufTicicnl indications of the 
uneasiness it must at every interval endure while in the 
beginning it has got no external marks to testify vis fiahs 
factions It is not till after forty days that it is seen to 
smile and not till tiiat time also that tears begin to appear 
Its foimer expressions of uneasiness being ahvays wntlioul 
them As to any other marks of the passions tlie infant 
bem^ as yet almost without them it can express none of 
them m its visage which except in the net of crying and 
laughing is fixed in a settled serenity All the other parts 
of the body seem equally relaxed and feeble its motions are 
uncertain and its postures without choice it is unable to 
stand uprijjbt it hams are yet bent from the liabit which it 
received from its position in the womb it has not strength 
enaugli in its arms to stretch them forward much less to 
grasp any thing with Us bands it rests just m the po lute 
it 13 laid and if abandoned must continue in the same 
position 

Nevertheless though this be the description of infan-v 
among mankind m general there are countries and races 
among whom infancy does not seem marked with such utttcr 
imbecility but where the children not long after they arc 
bom appear possessed of a greater share of self support 
The children of negroes hove a surprising degree of this pre 
mature industry they arc able to vralk at two months or 
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at least, to move from one place to another • they also hang 
to the mother’s back without any assistance, and seize the 
breast ovei her shouldei ; continuing m this posture till she 
thinks proper to lay them down This is very dilferent m 
the children of our countiies, that seldom are able to walk 
under a twelvemonth 

The skin of children newly brought foith is always led, 
proceeding from its transparency, by which the blood beneath 
appears more conspicuous. Some say that this redness is 
greatest in those childien that are afterwaids about to have 
the finest complexions ; and it appears reasonable that it 
should he so, since the thinnest skins are always the fanest 
The size of a new-hoin infant is geneially about twenty 
inches, and its weight about twelve pounds The head is 
large, and all the members delicate, soft, and puffy These 
appearances alter with its age; as it giows oldei, the head 
becomes less in propoition to the lest of the body , the flesh 
haidens , the bones, that before biith grew veiy thick in pio- 
poition, now lengthen by degrees, and the human figure 
more and more acquiies its due dimensions In such chil- 
dren, however, as are but feeble or sickly, the head always 
continues too big foi the body, the heads of dwaifs being 
extieinely large m proportion 

Infants, when newly boin, pass most of their time in sleep- 
ing, and awake with c ymg ; excited eithei by sensations of 
pain or of hungei Man, when come to matuiity, but rarely 
feels the want of food, as eating twice oi thrice in the four 
and twenty hours is known to suffice the most voracious . 
hut the infant may be consideied as a itt\e glutton, whose 
only pleasure consists in its appetite , and this, except when 
It sleeps, it IS nevei easy without satisfying Thus nature 
has adapted diffeient desnes to the different periods of life; 
each as it seems most necessary foi human support oi suc- 
cession While the animal is yet forming, hunger excit^ 
It to that supply which is necessary for its growth , when it 
is completely formed, a diffeient appetite takes place, that 
incites it to communicate existence These tivo desires 
take up the whole attention of different periods, but are very 
seldom found to prevail strongly together in the same age ; 
one pleasure ever serving to repress the other, and, if we 
find a person of full age placing a principal part of his hap- 
piness in the nature and Quantity of his food, we have 
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Strong rensons to suspect tlwit uith respect to liis othef 
nppetites he still retains n part of tliL inilu-Cilitj of Ins 
childhood 

It IS extnordiinr\ however that infanta who ore thus 
more voracious tlian growii persons ore nceertheltss more 
capable of sustaining hunger Wc ha\c scleral instances 
m accidental cases of famine in wrlncli the child has been 
hnow*n to survne the parent and seen clinging to the breast 
of Its dead mother lliur IiUIl bodies also ore more patient 
of cold nnd we have similar instances of the mothers 
penshing m the snovv while the infant has been found alive 
beside her However if we examine the internal structure of 
infants we shall find an obvious reason for bolli these odvan 
tages Their blood vessels are knovvai to he much larger 
than in adults nnd their nerves much thicker nnd softer 
thus being furnished witli a more copious quantitj of juicc^j 
both of " -J he infant finds a 

temporal dogj not expire 

till both 50 being lar^r 

and quicker supplies it vvath proportionable warmth so tnal 
it IS more capable of resisting the accidental ngours of the 
weather 

Tlie first nourishment of infants is well knowai to be tbe 
mother s milk and what is remarkable the infant has milk 
in its own breasts which maj be squeezed out by compres 
sion this nourishment becomes less grateful os the child 
gthers strengtli and perhaps also more unwholesome 
However in cold countries which are unfavourable to pro 
pagation and where the female lias seldom above three or 
four children at the most during her life she continues to 
suckle the child for four or five }ears togctlier In this 
manner the mothers of Canada and Greenland are often 
^een suckling two or three cluldren of different ages at a 
time 

nie liie of infants is very precarious till the age of three 
or four from which time it becomes more secure aqd when 
a chdd arrives at its seventh jear it is then considered as n 
more certain life as Mr Bufibn asserts than at any other 
age whatever It appears from Simpsons Tables that of 
a -certain number of children born at the same time a fourth 
part are found dead at the end of the first >ear more tlian 
one third at the end of the second and at least half at 
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the end of the third : so that those who live to be above 
three years old, are indulged a longer term than half the 
Test of their fellow-creatures. Nevertheless, life, at that 
period, may be considered as mere animal existence; and 
rather a preparation for, than an enjoyment of, those 
satisfactions, both of mind and body, that make life of 
real value : and hence it is more natural for mankind to 
deplore a fellow-creature, cut off in the bloom of life, 
than one djung in early infancy. The one, by living up 
to youth, and thus wading through the disadvantageous 
parts of existence, seems to have earned a short continu- 
ance of its enjojunents . the infant, on the contrary, has 
sensed but a shoi t apprenticeship to pain ; and when taken 
away, may be considered as rescued from a long continu- 
ance of miser)’' 

There is something very remaikable in the growth of the 
human body ^ The embryo in the womb continues to in- 
crease still more and more till it is born On the other 
hand, the child’s growth is less every year, till the time of 
pubeit)’, when it seems to start up of a sudden TIius, for 
instance, the embryo, which is an inch long in the first 
month, grows but one inch and a quaitei m the second ; it 
then grows one and a half m the thii d , two and a half in 
the fourth ; and in this mannei it keeps increasing till in the 
last month of its continuance it is actually found to grow 
four inches ; and in the whole about eighteen inches long 
But It is otherwise ivith the child when born if we suppose 
it eighteen inches at that time, it grows in the first year six 
01 seven inches , in the second year, it grows but four inches ; 
m the third yeai, about three ; and so on, at the rate of 
about an inch and an half, or two inches, each year, till the 
time of puberty, when nature seems to make one great last 
effort, to 'complete her woik, and unfold the whole animal 
machine 

The growth of the mind in children seems to correspond 
With that of the body The comparative progiess of the 
Understanding is greater m infants than m children of three 
or four yeais old If we only reflect a moment on the amaz- 
ing acquisitions that an infant makes in the first and secoir 
years of life, we shall have much cause for wonder Being 
sent into a world where eveiy thing is new and unknown, 

BufFon, vol IV p 173 
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the first months of lift arc 8])cnt m a kind of torpid ntnazc 
ment an attention distractetl by the multiplicity of objects 
that press to be Known Tlic first labour therefore of the 
Cttic learner is to correct the illusions of the senses to dis 
tinguish one object from another and to exert the memor) 
so as to Know them again In this manner a child of a year 
old has already made a thousand experiments all nhich it 
his properly ranged and distinctly remembers Light heat 
fire sweets and bitters sounds soft or ttmble art all dis 
tinguished at the end of a tcry feit months Besides thi^ 
every person the child 1 nows every mdmdinl object it be 
comes fond of its rattles or its bells maj be all considered 
as so many new lessons to the young mind with which it 
has not become acquainted without repented exertions of 
the understanding At this ptnod of hfe the Knowledge of 
every indivndual object cannot be acquired wnihout the same 
effort winch when grown un is employed upon the most 
abstract idea every thing the child hears or secs all the 
marks and characters of nature arc ns much unknown and 
require the same attention to attain as if the reader were 
set to understand the characters of an Etlnopic manuscript 
and yet we see in how short a time the little student begins 
to understand them all and to give evident marks of earlv 
industry 

It IS very amusing to pursue the young mind while em 
ployed in its first attainments At about a year old the 
same necessities that first engaged its faculties mcrca e as 
Its acquaintance with nature enlarges Its studies there 
fore if I may use the expression are no way relaxed fi^r 
having experienced what gave pleasure at one time it de 
sires a repetition of it from the same object and in order 
to obtain this that object must be pointed out here there 
fore a new necessity arises which very often neither its 
little arts nor importunities can remove so that the child 
is at last obliged to set about naming the objects it desires 
to possess or avoid In beginning to speak which is usually 
about a year old children find a thousand difficulties It 
IS not without repeated trials that they come to pronounce 
any one of the lettters norwithout an effort of the memory 
that they can retain them For this reason we frequently 
see them attempting a sound which they had learned but 
forgot and when they have failed I have often seen tlieir 
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attempt attended with apparent confusion Tlie letters 
soonest learned, are those which are most easily foimed; 
thus A and B require an ohvious disposition of the organs, 
and their pronunciation is consequently soon attained 
Z and R, which require a more complicated posxtion, aie 
learned with greater difficulty And this may, peihaps, be 
the reason why the children in some countries speak sooner 
than in others; for the letters mostly occurimg in the lan- 
guage of one countr}% being such as are of easy pi enun- 
ciation, that language is of course more easily attained. In 
this manner the children of the Italians aie said to speak 
sooner than those of the Germans, the language of the one 
being smooth and open ; that of the other, crowded with 
consonants, and extremely guttuial. 

But be this as it will, in all countries childien are found 
able to express the greatest part of their wants by the 
time they arrive at two years old ; and from the moment 
the necessity of learning new words ceases, they relax 
their industry'. It is then that the mind, hke^ the body, 
seems every year to make slow advances; and, in oidei to 
spur up attention, many systems of education have been 
contrived. 

Almost every philosopher, who has written on the edu- 
cation of ehildren, has been willing to point out a method 
of his ovm, chiefly professing to advance the health, and 
improve the intellects at the same time. These are usually 
found to begin with finding nothing right in the common 
practice ; and by urging a total refoimation In conse- 
quence of this, nothing can be more wild or imaginary 
than their various systems of improvement Some will 
have the childien eveiy day plunged in cold water, in 
order to stiengthen their bodies , they will have them con- 
verse with the servants m nothing but the Latin language, 
m order to strengthen their minds , every houi of the day 
must be appointed for its own studies, and the child must 
learn to make these very studies an amusement , till about 
the age of ten or eleven it becomes a prodigy of premature 
improvement. Quite opposite to this, we have others, 
'vhom the courtesy of mankind also calls philosophei s , and 
they will have the child learn nothing till the age of ten 
Sr eleven, at which the formei has attained so much.pei- 
fection ; with them the mind is to be kept empty, until it 
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Ins 1 proper distinction of some metoplijsical ideas about 
tnith and the promising pupil is debarred the use of even 
his oivn faculties lest they should conduct him into preju 
dice and error In this manner some men nliom fashion 
has celebrated for profound and fine tliinkcrs haie given 
their hazarded and untried conjectures upon one of the 
most important subjects m the world and tlie most in 
teresting to humanity 1\nicn men speculate at liberty 
upon innate idt-as or the absttacted distinctions betaeen 
will and power they may be permitted to enjoy their sys 
terns at pleasure as they are harmless although they may 
be wrong but when they allege that children are to be 
every day plunged in cold water and whatever be tbeir 
constitutions indiscriminately mured to cold and mois 
ture that they are to be kept wet in the feet to prevent 
their catching cold and never to be corrected when 
young for fear of breaking their spirits wlien old, these 
are such noxious errors that all nasonable men should 
endeavour to oppose them Many have been the children 
whom these opinions begun m speculation have injured 
or destroyed in practice and I have seen in my a little 
philosophical martyr whom I washed but was unable, to 
relieve 

If any s^tem be therefore necessary it is one that would 
serve to shew a very plain point, tint very httle system w 
necessary The natural and common course of education 
IS in eveiy respect the best I mean that in wind the 
child is permitted to play among its little equals from 
whose similar instructions it often gams the most useful 
stores of knowledge A child is not idle because it is 
playing about the fields or pursuing a butterfly it is all 
this time storing its mind with objects upon the nature the 
properties and the relations ofwhich future curiosity may 
speculate 

I have ever founditaiam task to try to make a child s 
learning its amusement nor do I see what good end it 
would answer were it actually ittained The child as 
vvas said ought to have its share of play and it will be 
benefited thereby and for every reason also it ought to 
have Its share of labour The mind by early labour wall 
be thus accustomed to fatigues and subordination and 
whatever be the person s future employment in life be 



ANIMALS. 


267 

will be better fitted to endure it : he will be thus enabled 
to support the drudgeries of office wth content ; or to fill 
up the vacancies of life ivith variety The child, there- 
fore, should by times be put to its duty ; and be taught to 
know, that the task is to be done, or the punishment to be 
enduied I do not object against alluiing it to duty by 
reward; but we well know, that the mind will be moie 
strongly stimulated by pain ; and both may, upon some 
occasions, take their turn to opeiate. In this manner, a 
child, I by playing udth its equals abroad, and labouring 
vdth them at school, will acquire more health and know- 
ledge, than by being bred up under the wing of any spe- 
culative system-maker ; and i\dll be thus qualified foi a 
life of activity and obedience It is true, indeed, that 
when educated in this manner, the boy may not be so 
seemingly sensible and forward as one bred up undei 
solitary instiuction ; and, ^perhaps, this early fonvardness 
is more engaging than usefiil. It is well knoum, that 
many of those childien who have been such prodigies of 
literature before ten, have not made an adequate progiess 
to twenty It should seem, that they only began learning 
manly things before their time ; and, while others weie 
busied in picking up that knowledge adapted to their age and 
cuiiosity, these were foiced upon subjects unsuited to their 
years ; and, upon that account alone, appearing extraoi- 
dinary Tlie stock of knowledge in both may be equal ; but 
with this difference, that each is yet to leain what the othei 
knows. 

But whatever may have been the acquisitions of children 
at ten or twelve, their gieatest, and most rapid progiess, 
is made when they arrive near the age of puberty. It is then 
that all the powers of nature seem at work in strengthening 
the mind and completing the body; the youth acquires 
courage, and the nrgin modesty ; the mind, ivith new sen- 
sations, assumes new powers ; it conceives with greater force, 
and remembers with greater ' tenacity About this time, 
therefore, which is various in different countiies, more is 
learned in one year than in any two of the pieceding ; and on 
this age, in paiticulai, the greatest weight of instructioa 
aught to be thrown 
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CHAP IV 

OF PUBERTY 

It has been often said that the season of joutliTs the sea 
son of pleasures but this can only be true in savage couh 
tnes "uhere but htlle prcpatation is made for the perfection 
of human nature and nlierc tlie mind has but a lerj small 
part in the enjojmctit It w othenvisc in those places vhere 
nature is earned to the Inghest pitcli of refinement in nhich 
this season of the greatest sensual delight is wisely made 
subservient to the succeeding and more rational one of 
manhood Youth mth us is but a scene of preparation 


of life of their share so that his eagerness only produces a 
manhood of imbecilitj and an nge of pain 

Tlie time of pubertj is different m ^unous countnes ana 
always more late in men than in vromen In the warm 
countnes of India the women are mamageahle at nine or 
ten and the men at tw elve or tlurteen It is also different m 
cities where the inhabitants lead a more soft luxunous life 
from the countfj where they work harder and fare less 
delicately Its s}mptoms are seldom alike in different per 
sons blzt it IS usually knowrri by a swelling of the breasts m 
one sex- and a roughness of thexoice m the other At this 
season also the women Seem to acquire new beauty while 
the men lose all that dehcate effeminac) df countenance 
which they had when boys 

All countnes in proportion as they ate civilized or barbar 
ous improve or degrade the nuptial Satisfaction In those 
miserable regions where strength makes the only law the 
stronger sex exerts its power and becomes the tyrant over 
the weaker while the inhabitant of Negroland is indolently 
taking his pleasure in the fields his wife is obliged to till the 
ground that sen e for their mutual support It is thus m 
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all barbarous countiies, where the men throw all the labori- 
ous duties of life upon the women ; and, regardless of beauty, 
put the softer sex to those employments that must effectually 
destroy it. 

But, in countries that are half barbarous, particulaily 
wherever Mahometanism prevails, the men run into the very 
opposite extreme. Equally brutal wth the foimer, they 
exert their tyianny over the weaker sex, and consider that 
half of the human creation as meiely made to be subsenuent 
to the depiaved desires of the other. The chief, and, indeed, 
the only aim bf an Asiatic, is to be possessed of many 
women ; and to be able to furnish a seraglio is the only 
tendency of his ambition. As the savage was totally re- 
gardless of beauty, he, on the contrary, prizes it too highly ; 
he excludes the person who is possessed of such peisonal 
attractions from any share in the duties or employments of 
life; and, as if willing to engross all beauty to himself, 
increases the number of his captives in proportion to the 
pi ogress of his fortune. In this manner he vainly expects 
to augment his satisfactions, by seeking horn many that 
happiness which he ought to look for m the society of one 
alone. He lives a gloomy twant, amidst ivi etches of his 
own making ; he feels none of those endearments which 
spnng from affection, none of those delicacies which arise 
from loiowledge His mistresses, being shut out from 
the world, and totally ignoiant of all that passes there, 
have no aits to entertain his mind, or calm his anxieties; 
the day passes wnth them in sullen silence, or languid 
repose; appetite can furnish but few oppoitumties of varying 
the scene; and all that falls beyond it must be irksome 
expectation. 

Fiom this avarice of women, if I may be allowed to ex- 
press it so, has proceeded that jealousy and suspicion which 
ever attends the miser hence those low^ and barbarous 
methods of keeping the women of those countries guarded, 
end of making and piocuring eunuchs to attend them. 
These unhappy creatures are of tivo kinds, the wbite and 
the black The white are generally made in the country 
where they reside, being but partly deprived of the marks 
of virdity ; the black are generally brought from the intenor 
parts of Afnca, and are made entirely bare. Tliese are 
chiefly chosen for their deformitj’ ; the thicker the hpS, the 
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flatter tlie nose and the more black tlie teeth the more 
aaluable the eunuch so tint the vile jealousy of mankind 
here inverts the order of nature and the poor wretch finds 
himself valued m proportion to Ins deficiencies In Ital) 
where this barbarous custom w stiU ittained and eunuchs 
are made in order to improve tlicvoice the laus are stvertly 
aimed against such practice so that being entirely pro 
Inbited none but tlie poorest and most abandoned of the 
people still secretly practise it upon their children Of 
those served m this manner not one m ten is found to be 
come a singer but such is the luxurious folly of the times 
that the success of one ampi) compensates for the failure of 
the rest It is verj difiicult to account for the alterations 
which castration makes in the voice and the other parts of 
the body Tlie eunuch is shaped difierentlj from otliers 
His legs are of an equal thickness above and belon his 
knees weak his shoulders narrou and his beard thin and 
downy In tins manner his person is rendered more de 

formed but Ins desires as 1 am told still continue the 
same and actually in Asia some of them are found to liave 
their senglios as well as their masters Even in our 
country we have an instance of a very fine woman being 
married to one of them whose appearance wois the most 
unpromising and what is more extraordinary still I am 
told that this couple continue perfectly happy m each other s 
society 

The mere necessities of life seem the only aim of the 
savage the sensual pleasures are the only study of the 
semi barbanan but the refinement of sensuality by rea 
son 13 the boast of real politeness Among the merely 
barbarous nations such as the natives of Madagascar or 
the inhabitants of Congo nothing is desired so ardently as 
to prostitute their waves or daughters to strangers for the 
most trifling advantages they will account it a dishonour 
not to be among the foremost who are thus received into 
favour on the other hand the Mahometan keeps his wife 
faithful by confining her person and would instantly put 
her to death if he but suspected her chastity With the 
politer inhabitants of Europe both these barbarous ex 
tremes are avoided the womans person is left free and 
no constraint is imposed but upon her affections The 
passion of love which may be considered os the nice conduct 
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of ruder desiie, is only known and piactised in this part 
of the world; so that what othei nations guard as their 
1 ight, the more delicate European is contented to ask as a 
favour In this manner the concurrence of mutual appetite 
contnbutes to increase mutual satisfaction ; and the powei 
on one side of lefusing, makes every blessing moie grateful 
when obtained by the othei. In baibarous countries 
woman is considered meiely as an useful slave, in such as 
are somewhat more refined, she is regaided as a desiiable 
toy, in countiies entirely polished, she enjoys justei 
privileges, the wife being considered as an useful fiiend, 
and an agreeable mistress Her mind is still moie prized 
than her peison ; and uathout the improvement of both, 
she can never expect to become tiuly agreeable; for her 
good sense alone can preserve what she has gained by her 
beauty 

Female beauty, as was said, is always seen to improve 
about the age of puberty • but if we should attempt to de- 
fine 111 what this beauty consists, oi what constitutes its 
peifection, we should find nothing more difficult to detei- 
mme Eveiy country has its peculiar way of thinking, 
in this respect; and even the same countiy thinks diffei- 
ently at diffeient times Tlie Ancients had a verj' diffeient 
taste from what pievails at piesent The eye-biows join- 
ing in the middle was considered as a very peculiar grace 
by Tibullus, in the enumeration of the chaims of Ins mis- 
tiess Narrow foreheads were approved of, and scaice any 
of the Roman ladies, that are celebrated for then other 
peifections, but are also praised for the ledness of then 
hair The nose also of the Giecian Venus, was such as 
would appear at present an actual defoimity, as it fell in a 
straight line from the forehead, without the smallest sink- 
ing between the eyes, without which we never see a face at 
piesent 

Among the moderns, eveiy country seems to have pecu- 
hai ideas of beauty.^ The Peisians admiie large eye- 
brows, joining in the middle , the edges and corners of the 
eyes aie tmctuied mth black, and the size of the head is 
inci eased by a great vaiiety of bandages, formed into a 
tuiban In some paits of India, black teeth and white 
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hair ore desired nith irdour ontl one of the principal em 
plojonents of the women of Tliibet, is to redden the teeth 
avitlv herbs and to makt. tlieir hair white by a certain 
preparation The passion for coloured teeth obtains also 
m China and Tapan where to complete their idea of 
oeaut) the object of dc^uc must hnsc httle ejes nearly 
closed feet extremely small and a waist for from being 
shapelj Tliere are some rations of the Amcncan Indians 
that flatten the heads of their children by keeping them 
while young squeezed between two boards, so as to make 
the usage much larger than it would naturally be Others 
flatten the head at top and others make it as round 
as they possiblj can The inhabitants along the western 
coasts of Africa ha\e a aeiy extraordinary taste for beauty 
A flat nose thick lips and a jet black complexion are 
there the most indulgent gifts of nature Such indeed 
thej arc all in some degree found to possess However 
they take care by art to increase their natural deformities 
as thej should seem to us and they have manj additional 
methods of rendering their persons still more fnglitfullv 
pleasing Tlie whole bodj and visage is often scarred with 
avarvel) of monstrous figures which is not done without 
great pain and repeated incision and even sometimes 
parts of the body are cut anny But it would be endless 
to remark the vanous arts which capnee or custom has 
emplojed to distort and disfigure tlie bodj m order to 
render it more pleasing m fact every nation how bar 
barous soever seems unsatisfied with the human figure as 
Nature has left it and has its peculiar arts of heightening 
beauty Painting powdenng cutting boring the nose and 
the ears lengthening the one and depressing the other 
are arts practised m nianj countries and m some degree 
admired m all These irts might have been at first 
introduced to hide epidemic deformities custom by degrees 
reconciles them to the view till from looking upon them 
with indifference the at length begins to gaze with 
vleasure 
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CHAP 


or THE AGE or MANHOOD 


The human body attains to its full height dm mg the age 
of puheity, oi, at least, a shoit time aftei Some young 
people aie found to cease growing at fourteen oi fitteeri, 
otheis continue then giowth till two oi tliiee and twenty 
Dm mg this peiiod they are all of a slendei make , then 
thighs and legs small, and the musculai paits aie unfilled 
But by degiees the fleshy fibies augment , the muscles swell, 
and assume then figuie, the limbs become propoitioned, 
and loundei , and before the age of thiit}’-, the body m men 
has acquned the most peifect symmetiy In women, the 
body ai lives at peifection much soonei, as they aiiive at the 
age of matuiity moie eaily, the muscles, and all the other 
parts, being weakei, less compact and solid, than those of 
man, they lequiie less time m coming to peifection, and, 
as they are less m size, that size is soonei completed '' Hence 
the pel sons of women aie found to be as complete at twenty, 
as those of men aie found to be at thirty 

The body of a well-shaped man ought to be square , the 
muscles should be expressed with boldness, and the lines of 
the face strongly marked In the woman, all the muscles 
should be roundel, the lines softei, and the featuies moie 
delicate Strength and majesty belong to the man , giace 
and softness are the pecuhai embellishments of the other 
sex In both eveiy pait of their foim declares then sove- 
reignty over other cieatuies. Man supports his body erect; 
his attitude is that of command, and his face, which is 
turned towards the heavens, displays the dignity of his 

This chapter is translated from Mi Buifon, whose desciiption is 
very excellent Whatever I have added is marked by inverted commas, 
“ thus ” And in whatever trilling points I have differed, the notes will 
sen e to shew 
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stntion Tlie iimge of his soul is painted m his visage 
and the excellence of his nature penetrates tlirough the 
maternl form m which it is enclosed His majestic port 
his sedate and resolute step announce the nobleness of Ins 
rank He touches the tuth only with his cxtremitj and 
beholds it as if it a disdimful distance IIis arms are not 
given him as to other crertores for pillars of support nor 
does lie lose b) rendering them callous against the ground 
that delicacy of touch which furnishes Turn with so many 
of his enjoyments IIis hands arc made for very difit.n.nt 
purposes to second every intention of his will and to perfect 
the gifts of Nature 

When the soul is at rest all the ftatures of the visage 
seem settled in a state of profound tranquillity Their pro 
portion their union and their harmony seem to mark the 
sweet serenity of the iwiwd and gwe a trwe iwfonnation of 
what passes within Dut when the soul is ucciled the hu 
man visage becomes a living nictiin. wlicrt the passions are 
expressed with as much delicacy as energy where every 
motion is designed by some correspondent feature where 
every impression anticipates the will and bttrais those hid 
den ngititions that he would often wish to conceal 

It 18 particularly in the eyes that the passions are painted 
and in which we may most readily discover their beginning 
Tlie eye seems to belong to the soul more than any other 
organ it seems to participate of all its emotions as welt as 
the most soft and tender as the most tumultuous and force 
ful It not only receives hut transmits them by syanpathy 
the observing eye of one catches the secret fire from another 
and the passion thus often becomes general 

Such persons as are short sighted labour under a parti 
culai disadvantage m this respect Tliey are in a manner 
entirely cut off from the langutge of the eyes and this 
gives an air of stupidity to the face which often produces 
aery unfavouiable prepossessions However intelbgent we 
find such persons to be we cm scarcely be brought back 
from our first prejudice and often continue m the first 
erroneous opinion In this manner we are too much in 
duced to judge of men by their physiognomy and having 
perhaps at first caught up our judgments prematurely they 
mechanically influence us all our Uves after This extends 
even to the very colour or the cut of people s clothes and 
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we should for this leason be careful, even in such trifling 
particulars, since they go to make up a part of the total 
judgment which those we converse with may form to oui 
advantage. 

The vivacity, oi the languid motion of the eyes, give the 
stiongest marks of physiognomy, and their colour contri- 
butes still more to enfoice the expression Tlie difierent 
colours of the eye aie the daik hazel, the light hazel, the 
green, the blue and gray, the uhitish gray, “ and also the 
red ” These different colouis aiise from the different colours 
of the little muscles that serve to contiact the pupil, “ and 
they are v^eiy often found to change colour with disoider, and 
with age ” 

The most oidinary colouis are the hazel and the blue, and 
veiy often both these colouis aie found in the eyes of the 
same person Those eyes which are called black, aie only 
of the dark hazel, which may be easily seen upon close in- 
spection , however, those eyes are reckoned the most beau- 
tiful where the shade is the deepest and either in these, oi 
the blue eyes, the fire, which gives its finest expiession to 
the eye, is more distinguishable in propoition to the daik- 
ness of the tint For this reason, the black eyes, as they 
are called, have the greatest vivacity , but, probably, the blue 
have the most powerful effect m beauty, as they reflect a 
greater variety of lights, being composed of more vaiious 
colours 

Tins vaiiety, which is found in the colour of the eyes, is 
pecuhai to man, and one or two other kinds of animals, 
but, in general, the colour m any one individual is the same 
in all the lest Tlie eyes of oxen are blown , those of sheep 
of a water coloui , those of goats are gray “ and it may 
also be, in geneial, remaiked that the eyes of most white 
animals are red , thus the rabbit, the fenet, and, even m the 
human race, the white Mooi, all have their eyes of a red 
colour ” 

Although the eye, when put into motion, seems to be 
drawn on one side, yet it only moves round the centre, by 
which its coloured part moves nearer or farther from the 
angle of the eye-lids, or is elev^ated or depressed The dis- 
tance between the eyes is less in man than in any other ani- 
mal ; and m some of them it is so great, that it is impossible 
that they should ever view the same object with both eves at 
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mice \inle83 it bc%Lry hr off ll«i Imweior in them n 
tnlher -in 'idv'intige thin in inconvenience ai thc> are tluis 
able to iMtcli rouml them ind guird igiinst the dingers ot 
their precirious sitnition 

Next to tlie ejes the feitures vfhich most gue a chincter 
to the fice iit the eje brows which being in some mci 
sure more ippirent than the other feitures re most rea 
dll) distinguished it v distincc Lc Brim in giving i 
painter directions \ itU regird to the pissions plices the 
principil expression of the face in the e)e brows From 
their eleiition or depression most of llie furious pissions 
ire chiracteiizcd ind such is hue this feitiire extremel) 
moveible irc usuiUy known to hue an expressiie fice By 
means of these we cm iinititc ill the other pissions is they 
ire msed or depressed it commind the rest of the features 
ire genenll) fixed or when put into motion thev do not 
obey the will the moulli ind eyes m in ictor for instance 
miy by being violently distorted cue i very different ex 
pression from whit he would mtemV but tbe eye brows can 
scarcely be exerted impropc l> their being nised denotes 
ill those pissions uhieh pride or pleasure inspire and 
their depression marks those which ire the effects of 
contemplition and pun and such who hwe this feature 
therefore uio t it command ire often found to excel is 
ictors 

Tlie eye lashes have an effect in giving expression to 
the eye particularly when long md close they soften its 
glinces and improve its sweetness Min ind ipes are 
the only animils that have eye hshes both upon the upper 
nnd lower lids all other inimils want them on the hd 
below 

Tile eye lids sene to guard the ball of the eye and to 
furnish it with i proper moisture fhe upper hd rises ind 
f ills the lower h is scirtely anv motion uid although their 
being moved depends on thewiU vet it often happens that 
the Will IS unable to keep them open when sleep or fatigue 
oppiesses the mind In birds and imphibioiis quadrupeds 
the lower hd alone has motion fishes and insects have no 
eye lids whatsoever 

The forehead mik s s large part of the face and a part 
which chiefly contributes to itj, beauty It oiis:ht to be justly 
proportioned neither too round nor too flat neither too 
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narrow nor too low ; and the hair should come thick upon. 
Its extiemities It is known to every body how much 
the hail tends to impiove the face, and how much the 
being bald senses to take away fiom beauty The highest 
part of the head is that which becomes bald the soonest, 
as well as that part which lies immediately above the 
temples The hair under the temples, and at the back 
of the head, is verj^ seldom known to fail, “ and women 
aie much less apt to become bald than men : Mr 
BufFon seems to think they never become bald at all, but 
we have too many instances of the contrary among us 
not to contradict veiy easily the assertion. Of all parts 
or appendages of the body, the hair is that which is found 
most dilFeient, m diffeient climates , and often not only 
contributes to mark the countiy, but also the disposition 
of the man It is in geneial thickest wheie the consti- 
tution IS strongest , and moie glossy and beautiful, where 
the health is most permanent The ancients held the hair 
to be a sort of exciement, produced like the nails , the 
part next the root pushing out that immediately conti- 
guous But the moderns have found that every hair may 
be tiuly said to live, to receive nutriment, to fill and dis- 
tend Itself, like the othei paits of the body Tlie roots, 
they observe, do not tuin gray sooner than the extiemities, 
but the whole haii changes coloui at once, and we have 
many instances of persons who have giown gray in one 
night’s time ^ Each Iran, if viewed with a microscope, 
IS found to consist of five or six lesser ones, all wiapped 
up in one common covering ; it appears knotted, like 
some soits of grass, and sends forth branches at the joints. 
It is bulbous at the root, by which it imbibes its moistuie 
fiom the body and it is split at the points, so that a 
single hair, at its ends, resembles a brush Whatevei be 
the size or the shape of the poie, thiough which the hair 
issues, it accommodates itself to the same , being either 
thick, as they aie large , small, as they aie less ; round, 
tiiangulai, and variously formed, as the pores happen to be 
various The hair takes its colour from the juices flowing 
through it, and it is found that this colour differs in dif- 

* Mr BufFon says, that tlie hair begins to grow gray at the points , 
out the fact IS otherwise 


27 cJ A nisTonv or 

fercnt tnbes 'intl races of people Tlie Americans nntl the 
Asiatics ln\e their Inir bhek lliick straight and sliming 
rin. inhabitants of tlie torrid climates of Africa lia\e it black 
short and uoolly llic people of ScandinaMa lia\e it red 
long and curled and those of our ouai and the neigh 
bounng countries are found Wilh hair of \anous colours 
Houever it is supposed bj man) tint c\er) man resembles 
in Ins disposition the inhabitants of those countries whom 
he resembles in the colour and the nature of Ins Inir so 
that the black are said hie the Asiatics to be graie and 
acute the red hi e the Gothic nations to be cholenc and 
bold Howe\er tins nia) be the length nnd the strength 
of the hair is a general marl of a good constitution and as 
that hair which is strongest is most common!) curled so 
curled hair is gcnerall) regarded among us os a beaut) 
Tlie Greeks lioweier had a \tr) different idea of beaut) m 
tins respect and seem to base taken one of their peculiar 
national distinctions from the length nnd tlie stnightness of 
the iiair 

Tlie nose is the most prominent feature in the face but 
as It has scarce!) any motion and that on!) in the strongest 
passions it rather adds to the beaut) than to the expression 
of the countenance Ilowc'er I am told b\ the skilful in 
this branch of knowledge that wide nostrils odd a 
deal to the bold and resolute air of tlie countenance and 
where they are narrow tliougli it may constitute beaut) 
it seldom improves expression Tlie form of the nose 
and its advanced position are peculiar to the human 
visage alone Other animals for the most jart ha%e nos 
tnls avith a partition between them but none of them 
have an elevattd nose Apes themselves have scarce!) any 
thing else of this feature but the nostrils the rest of the 
feature l)ing flat upon the visage and scarcel) higher thar 
the cheek bones Among all the tnbes of savage men 
also the nose is very flat and I have seen a Tartar who 
had scarcely any thing else but two holes through which to 
breathe 

The mouth and lips next to the eyes are found to have 
the greatest expression The passions have great power 
over this part of the face and the mouth marks its dif 
feient degr‘='es by its different forms The or|,an of speech 
still more animates this part and gives it more life than 
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any other feature in the countenance Tlie ruby colour of 
the lips, and the white enamel of the teeth, give it such 
a superiority over every othei feature, that it seems to mahe 
the principal object of our regards In fact, the whole 
attention is fixed upon the lips of the speakei however 
rapid his discouise, however various the subject, the mouth 
takes coi respondent situations ; and deaf men have been 
often found to see the foice of those reasonings which 
they could not heai, understanding every word as it ivas 
spoken 

“ The undei jaw in man possesses a great vaiiety of 
motions, ivhile the upper has been thought, by many, to 
be quite immoveable ^ However, that it moves m man, a 
very easy expeiiment ivill suffice to convince us If w^e 
keep the head fixed, wuth any thing between oui teeth, the 
edge of a table for instance, and then open our mouths, 
we shall find that both jaw's lecede fiom it at the same 
time, the upper jaw uses, the lowei falls, and the table 
remains untouched between them The upper jaw has 
motion as well as the under; and, wliat is remaikable, it 
has its pioper muscles behind the head foi thus raising 
and depiessing it Whenever, theiefore, we eat, both jaws 
move at the same time, though veiy unequally; foi the 
whole head moving with the upper jaw, of which it makes 
a pait, its motions aie thus less observable ” In the hu- 
man embryo, the under jaw' is veiy much advanced before 
the upper “ In the adult, it hangs a good deal moie 
backward , and those whose upper and under row of teeth 
aie equally prominent, and stiike diiectly against each 
other, are what the pamteis call under-hung, and they 
consider this as a gieat defect in beauty The undei 
jaw in a Chinese face falls greatly moie backward than 
with us , and I am told the difference is half an inch, 
when the mouth is shut naturally ” In instances of the 
most violent passion, the under jaw has often an involun- 
taiy quiveiing motion , and often also, a state of languoi 
produces anothei, which is that of yavming “ Every one 

Mr Buffon is of this opinion He says that the upper jaw is im- 
moveable in all animals However, the parrot is an obvious exception , 
and so is man himself, as shewn above 

t Ml Buffon says, that both jaws, in a perfect face, should be on a 
level but th s is denied by the best painters 
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knows how \ery sj rnp'ithetic this kind of languid motion 
IS nnd tint for one person to jawn is sufiicient to set 
all the rest of the company *1 jaivning A ridiculous m 
stance of tins was commonly practised upon the famous 
MLaurin one of the professors at Edinburgh He was 
very subject to have Ins jaw dislocated, so tint when he 
opened Ins mouth wider than ordinary or when he yawned 
he could not shut it again In the midst of his hanngues 
therefore if any of his pupils began to be tired of Ins lec 
ture he had only to gape or yawn and the professor in 
stantly caught the sympathetic aflection so tint be thus 
continued to stand speechless with Ins mouth wide open till 
ins servant from the ne\t room was eallcd in to set his jaw 
again * 

When the mind reflects with regret upon some good 
unattained or lost it feels an internal emotion winch acting 
upon the diaphngm and that upon tlie lungs produces a 
sigh this wlien the mind w strongly alTectcd is repeated 
sorrow succeeds these first emotions and tears arc often 
seen to follow sobbing is the sigh still more invigorated 
and lamentation or crying proceeds from the continuance 
of the plamtiie tone of the voice winch seems to implore 
pit) There is yet a silent a^jOny in which the mind 
appears to disdain all external help and broods over its dis 
tresses with gloomy reserve Tins is the most dangerous 
state of mind accidents or friendship may lessen the louder 
kinds of gnef but all remedies for this must be had from 
vvithin and there despair too often finds the most deadly 
encmv 

I/xughter is a sound of the voice interrupted and pursued 
for some continuance Tlie muscles of the belly and the 
diaphragm are employed m the slightest exertions but 
those of the nbs are strongly agitated in the louder and the 
head sometimes is throim backward in order to raise theni 
With greater ease Tlie smile is often an indication of kind 
ness and good will it is also often found used as a mark ot 
tontempt and ndicule 

Blushing proceeds from different passions being 
duted by shame anger pride and joy Paleness i5 often 

S nee the publ cation of tb s wo k the etlitor has t)een cred hly 
Informed that the professor had not the defect here ment oned 
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als«> the effect of anger ; and almost ever attendant on fright 
and fear These alteiations in the colour of the countenance 
are entirely involuntary: all the other expressions of the 
passions are, in some small degree, under control ; but 
blushing and paleness betray our seciet purposes ; and we 
might as well attempt to stop them, as the ciiculation of the 
blood, by which they are caused 

The whole head, as well as the features of the face, 
takes peculiar attitudes from its passions . it bends foi- 
ward, to express humility, shame, or soirow, it is turned 
to one side, in languor or in pity ; it is thrown with the 
chin forward, in arrogance and piide, eiect, in self-con- 
ceit and obstinacy; it is throuni backwards in astonish- 
ment ; and combines its motions to the one side and the 
other, to express contempt, ridicule, anger, and resent- 
ment “ Painters, whose study leads to the contem- 
plation of external forms, are much more adequate judges 
of these than any naturalist can be , and it is with these 
a general remark, that no one passion is regularly ex- 
pressed on different countenances in the same manner ; 
but that grief often sits upon the face like joy, and pride 
assumes the air of passion. It would be vain, therefore, 
m words, to express then general effect, since they are 
often as various as the countenances they sit upon ; and 
in making this distinction nicely, lies all the skill of the 
physiognomist In being able to distinguish what part 
of the face is marked by nature, and what by the mind ; 
what part has been originally formtd, and what is made 
by habit , constitutes this science, upon winch the an- 
cients so much valued themselves, and which we at present 
so little regard. Some, however, of the most acute men 
among us, have paid great attention to this art , and, by 
long practice, have been able to give some character of 
every person whose face they examine Montaigne is 
well known to have disliked those men who shut one eye 
in looking upon any object ; and Fielding asserts, that he 
never knew a person with a steady glavermg smile, but he 
found him a rogue However, most of these obsen^ations, 
tending to a discovery of the mind by the face, are merely 
capricious ; and Nature has kindly hid our hearts from 
each other, to keep us in good humour with our fellow- 
cieatures ” 
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riic jnrts of the head ulnch the least expression 

to the fact are the cars and the) arc generally found 

hulutn under the hair Ilitse wlneli are immoveable 
ind male so small an appearance in man arc \erj dis 
tmgiu lung features m quulmpeds Hicv sene in them 
as the prmcipil marks of the passions the eirs discover 
their jo)s or their terrors with tolenble precision and 
denote ill their intern d agititions llie sm illcst ear^ 

in men arc said to be the most bnutifnl hut the largest 

are found to be the best for hearing J here arc somi 
savage nations who bore their tars ind so draw that part 
down th it the tips of the cars are seen to rest upon tlieir 
shoulders 

The strange vanetj m the different customs of men ap 
pears still more extravagant in llieir manner of wearing 
their beards Some and among otliers the Turks cut 
the hair off their heads and let tlicir beards grow llie 
Europeans on the contniy sliave their beards and wear 
their hair llie Negroes shive their heads m figures at 
one time in stars at another in the manner of friars and 
still more cominonl) in alternate stripes and their little 
bojs ire shaved in the same manner flic lalapoms of 
Siam shave the heads and the t)c brows of such thildren 
as are committed to their care Ever) nation seems to 
have entertained different prejudices at different times in 
favour of one part or anotlier of the beard Some have 
admired the Inir upon the clieeks on each side as we see 
with some low bred men among ourselves who want to 
be fine Some hi e the hair lower down some choose it 
curled and others hke U straight Some have it cut 
into a peak and others shave all but the whisker This 
particular part of the beard was highly pnzed among the 
bpannrds till of late a man without whiskers was con 
sidered as unfit for companj and where Nature had 
derived them Art took tate to swppl) iVie deficient^ 
aie told of a Spanish general who when he borrowed a 
large sum of monej from the Venetians pawned his 
whisker which he afterwards took proper care to release 
Kingson assures us that a considerable part of the re 
ligion of the Tartars consists m the management of their 
V Inskers and that they vvroged a long and bloodj war 
itith the Persians declaring them infidels merel) because 
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they ^vould not gne then nhiskeis tlie oitliodox cut — 
Tlic kings of Peisia earned the caie of their beards to a 
lidiculous excess, when they chose to wear them matted 
with gold- till ead and even the kings of Fiance, of the 

first laces, had them knotted and buttoned with gold But 
of all nations, the Amei leans take the greatest pains m 
cutting their ban, and plucking then beaids Tlie under 
part of the heard, and all but the wdiisker, they take care 
to pluck up by the roots, so that many have supposed 
them to have no hair naturally grow mg on that part , and 
even Lmnseus has fallen into that mistake Their ban 
is also cut into hands , and no small caie employed in 
adjusting the w'hisker In fact, w^e have a very wuong 
idea of savage finely; and are apt to suppose that, like 
the beasts of the foiest, they use, and aie dressed with a 
shake but the reveise is true; for no birth-mght beauty 
takes more time or pains in the adorning hei peison than 
they I remember, w'hen the Cherokee kings weie over 
heie, that I have w^aited for thiee houis during the time 
they w^ere diessmg Tliey never would venture to make 
then appearance till they had gone thiough the tedious 
ceiemonies of the toilet they had then boxes of oil and 
ochre, their fat and then perfumes, like the most effeminate 
beau, and generally took up four hours m dressing before 
they considered themselves as fit to he seen We must 
not, therefore, consider a delicacy in point of dress, as a 
mark of refinement, since savages are much more difficult 
in this particular than the most fashionable oi tawdry 
European The more barbarous the people, the fonder of 
finery In Europe, the lustre of jew^els, and the splendoui 
of the most biilhant colours, are generally given up to 
women, or to the weakest part of the other sex, who are 
willing to be contemptibly fine but in Asia, these trifling 
fineries are eagerly sought after by every condition of 
men , and, as the proverb has it, w^e find the richest jewels 
in an Ethiop’s ear The passion foi glittering ornaments 
is still stronger among the absolute barbarians, who often 
exchange their whole stock of provisions, and whatever else 
they happen to be possessed of, with oui seamen, for a glass- 
bead, or a looking-glass ” 

Although fashions have arisen in different countries from 
fancy and caprice, these, w^hen they become general, deserve 
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examination Manlind live aliiaijs considered it as a 
matter of moment and thej will ever continue desirous of 
draw me the attention of each otlicr by such ornaments os 
mark the nches the power or the courage of the wearer 
Tlie value of those shining stones which have at all limes 
been considered ns precious ornaments is entirely founded 
upon their scarceness or tlieir brilliancy It is tbe same 
bKtmsc with respect to those shining metals the weight of 
which is so little regarded when spread over our clothes 
Tliesc ornaments are rather designed to draw the attention 
of others than to add to any enjoyments of our own and 
few there are tliat these ornaments will not sene to dazzle 
and who can coolly distinguish between tlie metal and the 
man 

All things rare and brilliant will therefore ever continue 
to be fashionable while men derive greater advantage from 
opulence than virtue while the means of appeanng con 
siderable are more easily aetjuvred than the title to be 
considered Tlie first impression we generally make anses 
from our dress and this vanes m conformilv to our inch 
nations and the manner m which we desire to be considered 
The modest man or he who would wash to be thought 
so desires to show the simplicity of his mind by the 
plainness of his dress the vam man on the contrary takes 
a pleasure in displayang hw superiority and is willing 
to incur the spectators dislike so he does but e'<ute his 
attention 

Another point of view which men have in dressing is to 
increase the size of their figure and to take up more room 
in the world than Nature seems to have allotted them We 
desire to swell out our clothes by the stiffness of art and 
raise our heels while we odd to the largeness of our heads 
How bulky soever our dress maybe our vanities are still 
more bulky The largeness of the doctor s wag anses from 
the same pride with the smallness of the beaus queue 
Both want to have the size of their understanding measured 
by the size of their heads 

There are some modes tliat seem to have a more reason 
able ongin which is to hide or to lessen the dtfects of 
nature To take men all together there are many more 
deformed and plain than beautiful and shapely The 
former a being the most numerous give lav^ to fashion 
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and their laws are generally such as are made in tl.eii own 
fa\our Tlie women begin to colour their cheeks mth 
red, when the natural roses are faded; and the }ounger 
are obliged to submit, though not compelled by the same 
necessity. In all parts of the uorld, this custom pre- 
vails more or less ; and pou dering and frizzing the hair, 
though not so general, seems to have arisen from a similar 
control 

But leaving the draperies of the human picture, let us 
return to the figure, unadorned by art Man’s head, whether 
considered externally or internally, is differently foimed 
from that of all othei animals, the monkey-lcind only 
excepted, in which there is a stiiking similitude — ^There 
are some difterences, however, which we shall take notice 
of in another place Tlie bodies of all quadruped animals 
are covered mth hair ; but the head of man seems the part 
most adorned, and that moie abundantly than in any other 
animal 

Tliere is a very great variety in the teeth of all animals ; 
some have them above and below; others have them in 
the under jaw only; in some they stand separate fiom 
each other , while in some they are continued and united 
The palate of some fishes is nothing else but a bony plate 
studded with points, which perfoim the offices of teeth. 
All these substances, in every animal, derive theii ongin 
from the nerves ; the substance of the nerves hardens by 
being exposed to the air , and the nerves that terminate 
in the mouth, being thus exposed, acquire a bony so- 
lidity. In this manner the teeth and nails are formed in 
man; and m this manner also, the beak, the hoofs, the 
horns, and the talons, of other animals, are found to be 
produced 

The neck supports the head, and unites it to the body. 
This part is much moie considerable in the generality of 
quadrupeds, than in man But fishes, and other animals 
that want lungs similar to ouis, have no neck whatsoever. 
Buds, in general, have the neck longer than any other 
kind of animals: those of them which have short claws, 
have also short necks ; those, on the contiary, that have 
them long, are found to have the neck in propoition. — 
“ In men, theie is a lump upon the wmd-pipe, foimed by 
the thyioid caitila.e:e, which is not to be seen in women. 
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nn Arabnn fable enjs that tins is a jnrt of tlic ongiml apple 
that Ins stud m tbc inm s throat bj the waj but tint the 
woman sualloued litr part of xt down 

nie human breast is outnardl) formed in a atry dif 
ferent manner from that of other arum ils It is larger in 
proportion to tht. size of the bod) and none but man 
and such animals as make use of thtir fore feet as bands 
such as monke)S bats and squirrels and such qua 
dnipeds as dimU trees are found to In\e those bones 
called the clanclcs or ns ave usuall) tenn them the 
collar bones * llie breasts m uomen nre larger than m 
men boaveaer the) seem fonned in the same manner 
and sometimes milk is found in the breasts of men 
as avell as m those of uoincn Among amm ils there 
is a great aanctj in this part of the bod) I he teats of 
some as m the ape and the elephant are like those 
of men being but taao and placed on tadi side of the 
breast The teats of tlie bear ninonnt to four Tlie sheep 
has but two placed between the Inndcr Icct Other 
animals such as the bitch and the sow ln^e them 
all along the bell) and as the) produce many joung 
the) ha\e a CTeat many teats for their support Hie 
form also of the teats varies in different animals and in 
the same animal at different ages The bosom m females 
seems to unite all our ideis of beaut) where the outline 
IS continuall) changing and the gradations are soft and 
regular 

The graceful fall of the shoulders both m man and 
woman constitute no small part of beaut) In apes 
though otherwise made like us the shoulders are high 
and drawn up on each side towards the ears In man 
they fall by a gentle declivity and the more so in pro 
portion to the beauty of his form In fact being high 
shouldered is not wthout reason considered as a defer 
Tfiity for we find very sicUy persons are always so, and 
people when dying are etu seen with their shoulders 
drawn up in a suiprising manner Tlie muscles that ser\'e 
to raise the ribs mostly nse near the shoulders and the 
higher we raise the shoulders we the more easily raise 
the ribs likewise It happens therefore in the sickly 

* Mr Buffon says that none but mo keys bavetlen b t tl is s 
an o\er s ^ht 
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and the dying, who do not bieathe without laboui, that to 
raise the ribs, they aie obliged to call in the assistance of 
the shouldeis , and thus their bodies assume, from habit, 
that foim which they aie so frequently obliged to assume 
Women with child also, are usually seen to be high-shoul- 
deied , for the weight of the infen oi paits diaivmg down 
the ribs, they are obliged to use eveiy elFoit to elevate 
them, and thus they raise the shoulders of course Dui- 
ing pregnancy, also, the shape, not only of the shouldeis, 
but also of the bieast, and even the featuies of the face, 
are greatly alteied, for the whole uppei fore-pait of the 
body is coveied with a bioad thin skin, called the myoides ; 
which being, at that time, drawn down, it also diaws 
down ivith it the skin, and, consequently, the featuies 
of the face By these means, the visage takes a paiti- 
cular form ; the lowei eye-hds and the coineis of the 
mouth, are diawn downwards , so that the eyes are en- 
laiged, and the mouth lengthened and women, in these 
ciicumstances, are said by the midwives, to be all mouth 
and eyes ” 

The arms of men but veiy little resemble the foi e-feet of 
quadrupeds, and much less the wings of birds The ape 
IS the only animal that is possessed of hands and aims ; 
but these are much more rudely fashioned, and with less 
exact propoition, than m men, the thumb not being so 
well opposed to the lest of the fingers, m then hands, as m 
ours ” 

The form of the back is not much diffeient in man fiom 
that of other quadruped animals, only tliat the leins aie 
moie musculai in him, and stiongei The buttock, how- 
ever, in man, is diffeient from that of all othei animals what- 
soevei What goes by that name m othei creatures, is 
only the upper pait of the thigh , man being the only animal 
that suppoits himself peifectly eiect, the laigeness of this 
part is owing to the peculiarity of his position 

Man’s feet, also, aie diffeient fiom those of all othei 
animals, those even of apes not excepted Tlie foot of the 
ape IS rather a kind of awkw^ard hand , its toes, or rathei 
fingeis, aie long, and that of the middle longest of all. This 
foot also wants the heel, as in man , the sole is nai lower, 
and less adapted to maintain the equihbiium of the body, 
in walking, dancing, oi lunning 
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Tl\e nails are less in man tlian in any other animal If 
they Mere much longer than the extremities of the fingers 
they Mould rather bt prejudicial than serviceable and oh 
struct the management of tlie hand Such sanges as let 
them groM long make use of them m flaying animals m 
teanng tlieir flesh and such like purposes houeier 
though tlieir nails are considerably larger than ours they 
are by no means to be compareil to the hoofs or the claws 
of other animals They may somclimes be seen longer 
indeed than the clans of any animal uhatsoeier as we 
learn that the nails of some of the learnud men in China 
are longer than thtir fingers But these uant that solidity 
nhich might give force to their exertions nnd could neier 
in a state of nature have sened tliem for onnopnee or 
defence 

There is little known exactly mih regard to the pro 
portion of the human figure and the beauty of llie best 
statues IS better conceited by obser\ing than by measunng 
them The statues of antiquity nhicn nere at first copied 
after the human form arc non become the models of it 
nor IS there one man found tvbose person approaches to 
those inimitable performances that hate thus in one figure 
united the perfections of many It is sufiicient to say, 
that from being at first models they are non become 
originals and are used to correct the deiiations m that 
form from whence they were taken I mil not lioiveier 
pretend to give the proportions of the human body as 
taken from these there being nothing more arbitrary and 
which good painters themsehev so much contemn Some 
for instance who have studied after these divide the body 
into ten times the length of the face and others mto 
eight Some pretend to tell us that there is a similitude 
of proportion m different parts of the body Thus tlrU 
the hand is the length of the face the thumb the len^h 
of the nose the space between the eyes is the breadth oi 
an eye that the breadth of the thigh at thickest is doti 
ble that of the thickest part of the leg and treble the 
smallest that the arms extended are as long as the 
IS high that the l^s aYid thighs are half the length ot 
the figure All this however is extremely arbitrary 
the excellence of a shape ot the beauty of a statue results 
from the attitude and position of the whole rather than 
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any established measurements, begun without experience, 
and adopted by capiice In general, it may be lemarked, 
that the propoitions alter in every age, and are obviously 
different in the two sexes In women, the shoulders are 
iianower, and the neck propoitionably longei, than in men. 
Tlie hips also are considerably larger, and the thighs much 
shorter than in men These pioportions, howevei, vary 
gieatly at diffeient ages. In infancy, the uppei paits of the 
body are much larger than the lower ; the legs and thighs 
do not constitute any thing like half the height of the whole 
figure ; in proportion as the child increases in age, the infe- 
rior parts are found to lengthen , so that the body is not 
equally divided until it has acquiied its full giowth 

The size of men varies considerably Men aie said to be 
tall who are from five feet eight inches to six feet high The 
middle statuie is fiom five feet five to five feet eight and 
those are said to be of small stature who fall under these 
measures “ Howevei, it ought to be remaiked, that the 
same person is always taller when he rises m the moining, 
than upon going to bed at night, and sometimes there is 
an inch difference , and I have seen more Few persons ai e 
sensible of this remarkable vaiiation ; and I am told, it was 
fiist perceived m England by a lecruiting officer. He often 
found that those men whom he had enlisted for soldiers, and 
answered to the appointed standaid at one time, fell short of 
it when they came to he measured before the colonel at the 
head-quaiters This diminution in then size proceeded from 
the different times of the day, and the different states of the 
body, when they happened to be measured. If, as was said, 
they were measured in the morning, after the night’s lefiesh- 
ment, they were found to be commonly half an inch, and 
veiy often a whole inch, taller than if measured after the 
fatigues of the day , if they were measured when fresh in the 
country, and before a long fatiguing march to the legiment, 
they were found to be an inch taller than when they arrived 
at their journey’s end All tins is now well known among 
those who reciuit for the army, and the reason of this diffei- 
ence of stature is obvious Between all the joints of the 
back-bone, which is composed of seveial pieces, there is a 
glutinous liquor deposited, which serves, like oil m a ma- 
chine, to give the parts an easy play upon each other This 
lubricating liquor, or synovia, as the anatomists call it, is 
-VOL. 1—13-14 2 0 



iiiSTony oi 


^ Jon of rcjit)5C nntl i<» consumed hr 
poured m during tlic stTi t thnt in a body after Kifd 
exercise and cmplojTnei ofitrtmimmg but nil tlit jont* 
hbour there 13 scirct an on In conics Imrd and pninfid It 
grou stiff Slid their moldnl the body dnninishi*s in stature 
13 from Iitnct therefore i dnintd nuny from bctuccn the 
For this nioisturc bem^ bsek !>ont they he closer upon 
mimeroiis joints of the hole length is tlius scry sensibly 
eich otlicr and their restoring the fluid sgsin saclh 
diminished but sleep bit>ts and tlie svholc is extended to 
the spaces between the joi 

Its former dimensions is thus often found to differ from 
As the luinnn body d to difftr in its \i eight also, and 
Itself in size so it is foununy apparent cause is found to be 
the same person witliout another Jf after hmng eaten a 
lieavier at one tune than hard the person should find 
hearty dinner or Iming d'dd appear no way extraordinary, 
himself thus he uitr ituil^s'crv often found hensicr wme 
but the fact is the body f meal than immediately succeed 
hours after eating a hearty person fatigued by ndavs hard 
mg It If for instance aiml supper and then get himseu 
labour should eat a pIcntJ 'ifter sleeping soundly if ** 
weighed upon going to bed himself considenbly heaMerthan 
again weiglied he will find® i* often found to amount to a 
befori, and this differcnci»otind and n half I rom whence 


pound or sometimes to a jderned is not L*asy to conceue 
this adventitious weight is night appears rather plentifully 
the body during the whoI(fi> fluid rather losing than 
perspiring than imbibing ai huve no reason to doubt but that 
mg moisture howeier ne'upsby o peculiar set of pores it 
either by the lungs or perHu'mtity of fluid which thus m 
IS all this time inliahng’ a <yhole body upon being weighed 
creases the weight of the n 

the next morning * ly is externally more delicate than 
Although the human bod't is notwithstanding extremely 
any of the quadruped kind *■ its size stronger than that of 
muscular and perhaps fo^uld offer to compare the strength 
any other animal IfweshAn we should consider that the 
of the lion ivith that of m . 

the learned may gather upon what a 
♦ From th s expe raent also ^ ? "Ctonan persp ratio s bmll 
•weah foundati n the ^ hole doct t>eJongs to medicine tl an natural 
but this disqms tion mo e pron 
history 
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claws of this animal, ghe us a false idea of its pouer; ue 
ascribe to its force what is only the eficcts of its arms. 
Those winch man has reccned from Nature are not ofienshe; 
happ) had Art ne\er furnished him wath any more tcinble 
than those which arm the paws of the lion. 

But there is another manner* of compaiing the strength 
of man with that of other animals; namely, h’i the weights 
which either can carr}. ^Vc are assured that the poiters of 
Constantinople carry burdens of nine hundred pounds w'eight. 
Air. Desaguhers tells us of a man, who b} distributing 
w^eights in such a manner as that c^ cry part of his body bore 
its share, he was thus able to raise a weight of two thousand 
pounds. A horse, which is about seven times our bulk, 
would be thus able to raise a weight of fourteen thousand 
pounds, if Its strength were in the same proportion -{- “ But 
the tnith is, a horse wall not can*) upon its back above a 
weight of two or three hundred pounds ; while a man of con- 
fessedly inferior strength is thus able to support tw^o thou- 
sand. ’iVhence comes this seeming superiority ^ The an- 
swer IS obMous Because the load upon the man’s shoulders 
is placed to the greatest ach antage , w'hile, upon the horse’s 
back. It is placed at the gieatest disadvantage Let us 
suppose for a moment the man standing as upiight as pos- 
sible, under the great load above mentioned. It is obvious 
that all the bones of Ins body may be compaied to a pillar 
supporting a building, and that his muscles have scarce any 
share in this dangerous duty How'e\er, they aie not entirely 
inactive , as man, let him stand never so upright, w ill have 
some bending in different paits of Ins body The muscles, 
therefore, give the bones some assistance, and that with the 
greatest possible advantage In this manner, a man has 
been found to support tw^o thousand w^eight , but may be 
capable of supporting a still greater The inamiei in wdnch 
tins is done, is by strapping the load round the shoulders of 
the person wdio is to bear it, by a machine, something like 
that by which milk- vessels oi w'atei -buckets are earned 
The load being thus placed on a scaffold, on each side, con- 
trived foi that purpose, and the man standing eiect in the 
midst, all paits of the scaffold, except that wdieie the man 

^ Mr BufiFon calls it a better manner , but tins is not the case 

t Mr BufFon carries this subject no farther , and tlius far, without 
explanation, it is erroneous 
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stands arc made to sinl and thus rtie man nmnlamingiin 
position tliL load ulnte%er it is becomes suspended and 
tlie column of his bones ma) be fairl) said to support it 
if howaer he should but c\cr so little pvenav he must 
ine\itably drop and no poucr of Ins can raise the weights 
again But tlie case is \erj different watli regard to a load 
laid upon a horse Tlic column of the hones tlierc lies a 
different uay and a weight of file hundred pounds as I am 
told would break the hack of the strongest horse tliat could 
be found Tlic great force of n horse and otlier quadru 
peds \s exerted when the load w in such a position as that 
the column of the hones can lie propcrl) applied which is 
lengthwase When therefore we an. to estimate the com 
pantile strength of a horse we are not to tij what he can 
carry but what be can draw and in this case bis amazing 
supenority o\ er man is easily discerned for one horse can 
draw a load that ten men cannot moic And m some cases 
It happens that a draught horse draws the better for being 
somewhat loaded for as the peasants sat the load upon the 
back keeps him the better to the ground 

Tliere is still another waj of estimating human strength 
hy the perseierance and agility of our motions Men who 
art exercised in running outstrip horses or at luxst liold 
their speed for a longer continuance In a journey also a 
man will walk down a Uorsc and after they Ime both con 
tmued to proceed for scieral days the horse wall be quite 
tired and the man wdl be freslier than in the beginning 
The I mg s messengers of Ispahan who ire runners by pro 
fession go thirty six leagues in fourteen hours Tnwellers 
assure us that the Hottentots outstnp lions in the chase 
and that the saiages who hunt the elk pursue wath such 
speed that they at last tire down and tal c it We are told 
many lery surprising things of the great swiftness of the 
savages and of the long joumies they undertake on foot 
through the most craggy mountains where there arc no 
paths to direct nor houses to entertain them Phey are 
said to perform a journey of twelve hundred leagues in less 
than SIX weeks Bu notwithstanding what travellers re 
port of this matter I have been assured from many of our 
officers and soldiers vvho compared their own swaftness with 
that of the native Americans during the last war that al 
though the savages held out and as the phrase is had bet 
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ter bottoms, yet, for a spurt, the Englishmen were moie 
nimble and speedy ” 

Nevertheless, in gencial, civilized man is ignorant of liis 
ouii powers: he is ignorant liow^ much lie loses by effemi- 
nacy; and what might he acquired by habit and exercise. 
Heie and there, indeed, men are found among us of extra- 
ordinaiy' strength ; hut that strength, foi w'ant of opportu- 
nity, is seldom called into exeition. “ Among the ancients 
it w’as a quality of much gi eater use than at piesent; as in 
w'ar the same man that had stiength sufficient to carry the 
lieaMest armour, had stiength sufficient also to stiike the 
most fatal blow'. In this case, his strength w'as at once his 
protection and his pow'er. ^Ve ought not to he surjirised, 
therefore, W'hen w'e heai of one man terrible to an army, and 
irresistible in his careei, as w^e find some generals represented 
in ancient histoiy. But w'e may be very certain that this 
prowess w'as exaggerated by flatter}', and exalted by terror. 
An age of ignorance is evei an age of wonder. At such 
times, mankind, having no just ideas of the human pow'ers, 
aie walling lather to lepresent wdiat they wish, than wffiat 
they know' ; and exalt human strength, to fill up the w'hole 
sphere of their limited conceptions. Great stiength is an 
accidental thing , two or three in a country may possess it ; 
and these may have a claim to heroism. But w'hat may lead 
us to doubt of the veracity of these accounts is, that the heroes 
of antiquity aie represented as the sons of heroes, then 
amazing stiength is dehveied down from father to son ; and 
this W'e know to be contraiy to the couise of natuie Stiength 
is not hereditary, although titles are • and I am very much 
induced to believe, that this great tube of heioes, w'ho aie 
all represented as the descendants of heroes, aie moie obliged 
to their titles than to their stiength, foi their chaiacters 
With legaid to the shining chaiacteis in Homei, they aie 
all repiesented as piinces, and as the sons of piinces ; while 
we aie told of scarce any sliaie of prowess in the meaner 
men of the aimy, who aie only bi ought into the field foi 
these to protect, oi to slaughter But nothing can be more 
unlikely than that those men, who w'eie bred in the luxury 
of courts, should be strong, while the w'hole body of the 
people, who received a plainer and simpler education, should 
be comparatively weak Nothing can be more coiitiaiy to 
the geneial laws of nature, than that all the sons of heroes 
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should thus inherit not only the kingdoms, but the strength 
of their forefnthers nnd ne may conclude tint they owe 
the greatest share of their imputed strength rather to the 
dignity of their stations tlian tlie force of their arms , and 
like all fortunate pnnecs their flatterers happened to be 
believed In Inter ages indeed «e Inve some accounts of 
nmazmg strength, which wc enn have no reason to doubt of 
But in these nature is found to pursue licr ordinary course 
nnd we find their strengtli nccidcntnl find these strong 

men among the lowest of the people and gradunll) nsing 
into notice as tins supenorily had more opportunity of being 
seen Of this number was the Homan tribune wliowent 
by the name of the second Achilles who with his owm hand 
is snid to have Killed at different times three hundred of the 
enemy and when treacherously set upon by twenty five of 
his own countrymen although then past Ins sixtieth year 
1 died, fourteen of them before he was slam Of this miin 
her was Milo who when he stood unnght could not he 
forced out of his place Phny also tells ns of one Atliana 
tus who walked across the stage at Borne loaded with & 
breastphee weighing five hundred pounds and buskins of 
the same weight But of cU the prodigies of strength of 
whom we have any accounts m Homan history Maxiinin 
the emperor is to be reckoned the foremost ^Vhateverwe 
ate told relative to him is well attested his character was 
too exalted not to be thoroughly known and that very 
strength for which he was celebrated at last procured him 
no less a reward than the empire of the world Maximin 
was above nine feet in height and the best proportioned 
man in the whole empire He was by birth alhracian 
and from being a simple herdsman rose through the gra 
dations of office until he came to be emperor of Rome 
The first opportunity he had of exerting his strength was 
m the presence of aU the citizens in the theatre where he 
overthrew twelve of the strongest men in wrestling and out 
stnpt two of the fleetest horses m running all in one day 
He could draw a chariot loaden tliat two strong horses could 
not move he could break a horse s jaw with a blow of his 
fist and its thigh with a kick In war he was always fore 
most and mvmcible happy had it been for him and bis 
subjects if from being formidable to his enemies he had 
not become still more so to his subjects, he reigned for 
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some time, with all the world his enemy ; all mankind wish- 
ing him dead, yet none daring to strike the blow As if 
fortune had resolved that through life he should continue 
unconquerable, he was killed at last by his own soldiers 
xUiile he was sleeping. We have many other instances, in 
later ages, of very great strength, and not fewer of amazing 
swiftness ; but these, merely corporeal perfections, are now 
considered as of small advantage, either in war or in peace. 
Tlie invention of gunpowder has, in some measure, levelled 
all force to one standard; and has wi ought a total change 
in martial education through all parts of the u'orld. In 
peace also the im'cntion of new machines cveiy day, and the 
application of the strength of the lower animals to the pur- 
poses of life, have rendered human strength less valuable. 
The boast of corporeal force is, therefore, consigned to 
sax'age nations, where those arts not being introduced, it 
may still be needhil; but, in more polite countiies, few xvill 
be proud of that strength which other animals can be taught 
to exert to as useful purposes as they 

“ If we compare the largeness and thickness of our mus- 
cles with those of any other animal, we shall find that, in 
this respect, we hax^e the advantage; and if strength, or 
swiftness, depended upon the quantity of miisculai flesh 
alone, I believe that, in this respect, we should be moie 
active and powerful than any other. But this is not the 
case ; a great deal more than the size of the muscles goes to 
constitute activity or force , and it is not he who has the 
thickest legs that can make the best use of them. Those, 
therefore, who have written elaboiate tieatises on muscular 
force, and have estimated the strength of animals by the 
thickness of their muscles, hav'e been employed to very little 
purpose It is m general observed, that thin and raw-boned 
men are always stronger and more powerful, than such as 
are seemingly more muscular, as in the foimer all the parts 
have better room for their exertions ” 

Women want much of the strength of men ; and, in some 
countiies, the stronger sex have availed themselves of this 
superiority, m cruelly and tyrannically enslaving those who 
were made with equal pretensions to a share in all the ad- 
vantages life can bestow. Savage nations oblige their women 
to a life of continual labour , upon them rest all the drud- 
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genes of domestic duty while the husband indolently re 
dined m Ins liammock is first smed from tlie fruits of her 
industry ! rom this negligent situation he is seldom roused 
except by tlie calls of appetite ivlicn it is necessary either 
by fishing or hunting to make a lanetv in his entertain 
ments A saiage has no idea of taking pleasure in exercise 
lie 13 supnstd to sec an Eurojiean walk forward for his 
amusement and then return back again As for his part 
he could be contented to remain for eier in the same situa 
tion perfectly satisfied wlh sensual pleasures and undis 
turbed repose Tlic women of these countnes are the 
greatest slaves upon earth sensible of their weakness and 
unable to resist they arc obliged to suffer those hardships 
which are naturally inflicted by such as have been taught 
that nothing but corporeal force ought to give pre emi 
nence It is not therefore till after some degree of refine 
ment that women ate treated wath lenrtj and not till the 
highest degree of politeness that they ore permitted to share 
in all the privileges of man The first impulse of savage 
nature is to confirm their slavery the next of half barbarous 
nations is to appropnate their beauty and that of the per 
fectly polite to engage their affections In civilized coun 
tries therefore women have united the force of modesty to 
the power of their natural charms and thus obtain that 
superiority over the mind which they are unable to extort 
by their strength 
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CHAP VI 

or SLEEP AND HUNGER 

As man, in all the privileges he enjojs, and the poweis 
he is im ested V ith, has a supeiioiit} o\ei all othei animals, 
so, m his necessities, he seems inferior to the meanest of 
them all Nature has hrouglit him into life u ith a greater 
variet)^ of wants and infirmities than the lest of her crea- 
tures, unarmed m the midst of enemies. The lion has na- 
tural arms , the hear natural clothing ; but man is destitute , 
of all such advantages , and, fiom the superiority of his 
mind alone, he is to supply the deficiency Tlie number 
of his wants, howevei, weie merely given, m older to 
multiply the number of his enjoyments , smee the pos- 
sibility of being deprived of any good, teaches him the 
^alue of Its possession Were man boin with those advan- 
tages which he learns to possess by industry, he would 
ver)' probably enjoy them with a blunter lelish, it is by 
being naked, that he knows the value of a covering , it is 
by being exposed to the weathei, that he learns the comfoits 
of an habitation. Every want thus becomes a means of 
pleasure, in the ledressing, and the animal that has most 
desiies, may be said to be capable of the greatest vaiiety 
of happiness. 

Beside the thousand imaginary wants peculiar to man, 
there aie two, which he has m common with all othei 
animals, and which he feels in a more necessary manner 
than they Tliese aie the wants of sleep and hunger Every 
animal that we are acquainted with, seems to endure the 
want of these with much less injuiy to health than man , 
and some are most surprisingly patient in sustaining both 
The little domestic animals that we keep about us, may 
often set a lesson of calm resignation, in supporting want 
and watchfulness, to the boasted philosophei They re- 
ceive their pittance at uncertain intervals, and wait its 
coming with cheerful expectation We have instances of 
the dog and the cat living in this manner, without food, 
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for stver-xl clajs nnd )(.t still preserving tlitir attachment 
to the tjnnt tint oppresses them still ready to exert 
their little suajces for Ins amusement or defence But the 
patience of these is nothing to what the animals of the 
forest endure As tliese mostl) hvc upon accidental 
carnaf,e so tlic) are often knoun to remain without food 
for several weeks together Nature kuullj solicitous for 
their support has also contracted their stomachs to suit 
them for their preearious vvay of living nnd kindl) while 
It abiidges the banquet lessons the neccssit) of providing 
for it But the meaner tnbes of anmnls are made still 
more cipable of sustaining life without food many of 
them remaining m n state of torpid inihfTerence till their 
prej approaches when the) jump upon and seize it In 
this manner the snake of the spider continue for several 
months together to subsist upon n single meal and some 
of the butterfl) kinds live upon little or nothing But it 
IS very different until man his wants dad) make their im 
portunate demands and it is knowm that he cannot 
continue to live many days without eating dnnking and 
sleeping 

Hunger is a much more powerful enemy to man than 
watclifulness and kills him much sooner It mn) be con 
sjdered as a disorder that food removes and that would 
quickly be frtal without its proper antidote In fact it 
is so terrible to man that to avoid it he even encounters 
certain death and rather than endure Us tortures ex 
changes them for immediate destniction However b) 
what I have been told it is much more dreadful in Us 
approaches than in Us continuance and the pains of a 
famishing wTetch decrease as Ins strength diminishes In 
the beginning the desire of food is dreadful indeed as we 
know by experience for there are few who have not 
in some degree felt Us approaches But after the first 
or second day Us tortures become less terrible and a total 
insensibility at length comes kindly in to the poor UTetch s 
assistance 1 have talked with the captain of a ship who 
was one of six that endured it in Us extremities and who 
was the only person that had not lost his senses when they 
received accidental relief He assured me his pains at 
first were so great as to be often tempted to eat a put 
of one of the men who died and which the rest of his 
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fieu actually for some tune li\cd upon lie said, that 
during the contmuance of this paroxysm, he found his 
•pains insupportable; and was desirous, at one time, of 
anticipating that death which lie thought ineiitable ; but 
Ins pains, he said, gradually decreased, after the sixth day, 
(for they bad water m the ship, which Kept them alive so 
long,) and then lie was in a state rather of languor than 
desire; nor did he much ivisli for food, except when he 
saw others eating, and that for a while revived his appe- 
tite, though w ith diminished importunity The latter part 
of the time, when Ins health ivas almost destro)ed, a thou- 
sand strange images rose upon Ins mind ; and ever}' one 
of his senses began to bnng him wrong information. The 
most fragrant perfumes appeared to him to have a foetid 
smell ; and every thing he looked at took a greenish hue, 
and sometimes a jellow When he was presented with 
food by the ship’s company that took him and his men up, 
four of W'hom died shortly after, he could not help looking 
upon it wnth loathing, instead of desire, and it w^as not 
till after four days, that his stomach was brought to its 
natural tone, when the violence of his appetite returned, with 
a sort of canine eagerness 

Thus dreadful are the effects of hunger , and yet ivlien w'e 
come to assign the cause that produces them, w^e find the 
subject involved m doubt and intricacy Tins longing eager- 
ness is, no doubt, given for a very obvious purpose , that of 
replenishing the body, wasted by fatigue and perspiration 
Were not men stimulated by such a pressing momtoi, they 
might be apt to pursue other amusements, wuth a pei- 
severance beyond their power ; and forget the useful 
hours of refreshment, in those more tempting ones of 
pleasure. But hunger makes a demand that will not be le- 
fused , and, indeed, the generality of mankind seldom await 
the call 

Hunger has been supposed by some to arise from the 
rubbing of the coats of the stomach against each other, 
without having any intervening substance to pi event their 
painful attrition. Otheis have imagined, that its juices, 
wanting their necessary supply, turn aciid, or, as some 
say, pungent; and thus fiet its internal coats, so as to 
produce a tram of the most uneasy sensations. Boeihaave, 
U'ho established his reputation in physic, by uniting the 
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conjectures of all those tint preceded him asenbes hunger 
to the united effect of both these causes , and asserts tint the 
pungency of the gastric juices and the attntion of its coats 
against each other cause those pains %\hich nothing but 
food can remoie Tliese juices continuing still to be sepa 
rated m the stomach and ctcry moment becoming more 
nend mix aaith the Wood and infect the circulation the 
circuhtion being thus contaminaletl becomes iveaber and 
more contracted, and the uholc nervous frame sjanpa 
thizing an hectic fever and sometimes madness is produced 
m which state the faint witlch expires In this manner the 
man who dies of hunger may be said to be poisoned by the 
juices of his own bod) , and is de5tro)eil less by the want of 
nourishment than by the vitiated qualities of that winch he 
had ahead) taken 

However this ma) be we hate but few instances of 
men d)ing except at sea of absolute hunger The de 
dine of those unliapp) creatures wlio arc destitute of 
food at land being more slow and unperccncd These 
from often being m need and as often rccenang an acciden 
til suppl) pasi their lives between surfeiting and repin 
mg and their constitution is impaired b) msensible de 
grees Man is unfit for a state of precanous expectation 
rhat share of provident precaution which incites him to 
la) up stores for a distant day becomes Ins torment when 
totally unprovided against an immediate call Tlie lower 
race of animals when satisfied for the instant moment 
are perfectly happy but it is otherwise with man his mind 
anticipates distress and feels the pangs of want even before 
it arrests him Thus tlie mind being continually 
harassed b) the situation it at length influences the con 
stitution and unfits it for all its functions Some cruel 
disorder but no way like hunger seizes the unhappy suf 
feier so that almo t all those men who have thus long 
lived by chance and whose every da) ma) be considered 
as an happ) escape from famine are known at last to 
die in reality of a disorder caused by hunger but 
which in the common language is often called a broken 
heait Some of these I have known m)self when very 
little able to relieve them ind I have been told by a 
very active and worth) m^strate that the number of 
such as die in London for want is much greatrr than one 
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uoiiM imagine — I lliinK lie talked of tuo thousand m a 
)ear! 

But how numerous soever those who die of hunger may 
he, main times greater, on the other hand, are the num- 
her of those who die In repletion. It is not the province 
of the present page to speculate, with the ph}sician, upon 
the danger of surfeits; or, uath the moralist, upon the 
nniiseousncss of gluttonv * it will only be proper to observ'e, 
that as nothing is so prejudicial to health as hunger by con- 
straint, so nothing is more beneficial to the constitution tlian 
voluntaii abstinence It was not without reason that reli- 
gion enjoined this dut) , since it answered the double pur- 
pose of restoring the health oppressed by lu\ur)', and di- 
minished the consumption of provisions, so that a part 
might come to the poor It should be the business of the 
legislature, therefore, to enforce this divane precept, and 
thus, by restraining one part of mankind in the use of their 
superfluities, to consult for the benefit of those wdio w^ant 
the necessaries of life. The injunctions for abstinence 
are strict over the whole Continent , and where rigorously 
observ’ed even among ourselves, for a long time after the 
Reformation. Queen Elizabeth, by giving her commands 
upon this head the air of a political injunction, lessened, m 
a great measure, and in my opinion verj' unwisely, the reli- 
gious force of the obligation She enjoined that her sub- 
jects should fast from flesh on Fridays and Saturdays ; but 
at the same time declared, that this w^as not commanded 
from motives of religion, as if theie were any differences 
in meats, but merely to favour the consumption of fish, 
and thus to multiply the number of manners , and also to 
spare the stock of sheep, which might be moie beneficial m 
another way In this manner the injunction defeated its 
own force; and this most salutary law became no longer 
binding, when it was supposed to come purely fiom man. 
How far it may be enjoined m the Scriptures, I will not 
take upon me to say ; but this may be asserted, that if the 
utmost benefit to tlie individual, and the most extensive 
advantage to society, serve to mark any institution as of 
Heaven, this of abstinence may be reckoned among the 
foi most 

Were we to give an histoiy of the various benefits that 
have aiisen from this command, and how conducive it has 
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been to long life tlie instances \vould fatigne with their 
muitiplicitj It IS surprising to what a great age the 
primitive Christians of the Last, who retired from per 
Ucntion in the deserts of Arabia continued to live m 
all the bloom of liealth and }et all tlie ngours of abstemi 
ous discipline Tlicir common allowance as ue are told 
for four and tuentj hours was twelve ounces of bread 
and nothing but water On this simple beverage St An 
thony 13 said to have lived a hundred and five jears , James 
the hermit an hundred and four Arsemus tutor to the cm 
peroT Arcadius an hundred and tvvenl) St Epipha 
nius an hundred and fifttcn Simeon an liundrtd and 
twelve and Rombald an hundred and twenty In tins 
manner did these holy temperate men hvc to an extreme old 
age Kept cheerful by strong hopes and healthful by 
moderate labour 

Abstinence which is thus voluntary may be much more 
easily supported than constrained hunger Man is said to 
live wathout food for seven days which is the usual limit 
assigned him and perhaps in a stale of constraint this is 
the longest time he can sunaie the want of it But in 
cases or voluntary abstinence of sickness or sleeping he 
has been known to live much longer 

In the records of the Tower there is an account of a 
Scotchman imprisoned for felony who for the space of six 
weeks took not the least sustenance being exactly watched 
during the whole time and for this he received the king s 
pardon 

When the American Indians undertake long joumies 
and when consequently a stock of provisions sufficient 
to support them the whole way would be more than they 
could carry in order to obviate this inconvenience in 
stead of carrying the necessary quantity they contnve a 
method of palliating their hunger by swallovvang pills 
made of calcined shells and tobacco These pdls take 
away all appetite by producing a temporary disorder m 
the stomacli and no doubt the frequent repetition of 
this wretched expedient must at last be fatal By these 
means however they continue several days without 
eating cheerfully bearing such extremes of fatigue and 
watching as would quickly destroy men bred up in a 
gr ater state of delicacy For those arts by which we 
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learn to olniatc our necessities, do not fail to unfit us for 
their acciclcnlal encounter 

Upon the whole therefore, man is less able to support 
hunger than any other animal , and he is not bettci quali- 
fied to support a state of watchfulness Indeed, sleep seems 
much more necessar)^ to him, than to any other creature • as, 
when aw’ahe, he ma} be said to exhaust a greater proportion 
of the nervous fluid , and, consequently to stand m need of 
an adequate supply Other animals, w hen most awake, are 
but little removed from a state of slumber ; their feeble facul- 
ties, imprisoned in matter, and rather exerted by impulse 
than deliberation, require sleep, rather as a cessation from 
motion, than from thinking But it is othenvise wath man ; 
Ills ideas, fatigued with their various excursions, demand a 
cessation, not less than the body, from toil . and he is the 
only creature that seems to requiie sleep fiom double motiv^es ; 
not less for the refreshment of the mental, than of the bodily 
frame 

There are some low'er animals, indeed, that seem to 
spend the greatest part of their lives in sleep , but, propeily 
speaking, the sleep of such may be considered as a kind 
of death , and their w'aking, a resurrection Flies, and 
* insects, are said to be asleep, at a time that all the vi- 
tal motions have ceased, without respiiation, without any 
ciiculation of their juices, if cut in pieces, they do not 
awake, noi does any fluid ooze out at the w'ound Tliese 
may be considered rather as congealed than as sleeping 
animals , and their lest, during wan ter, rather as a cessa- 
tion from life, than a necessary refieshment; but in the 
higher races of animals, whose blood is not thus congealed, 
and thawed by heat, these all bear the want of sleep much 
better than man , and some of them continue a long time 
without seeming to take any refreshment from it what- 
soever 

Butman is more feeble; he requiies its due return; 
and if it fails to pay the accustomed visit, his whole flame 
IS m a short time thrown into disorder : his appetite 
ceases , his spirits are dejected , his pulse becomes quickei 
and harder ; and his mind, abridged of its slumbering 
visions, begins to adopt waking dreams A thousand 
strange phantoms arise, which come and go without his 
wall: these, which are transient in the beginning, at last 
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take firm possession of the mind nhich jiclds to their do 
minion and after a long struggle runs into confirmed mad 
ness In that homd state the mind maj be considered as 
a city without ivalls open to c\ciy insult and paj mg homage 
to every imader every idea that then starts with any 
force becomes a reably, and the reason over fatigued 
with Its former imivortumties makes no head against 
the tjarannical invasion but submits to it from mere 
imbecility 

But it IS happy for mani ind that tins state of inquie 
tude IS seldom driven to an extreme and tint there arc 
medicines which seldom fad to give relief However man 
finds It more difficult than an) other animal to procure sleep 
and some are obliged to court its approaches for several 
hours together before the) incline to rist It is in vain 
that all light 13 excluded that nil sounds are removed tliat 
w’ormth and softness conspire to invite it the restless and 
busy mind still retains its former actmt) and Reason that 
Wishes to la) down the reins m spite of hcrstlf is obliged 
to maintain them In tins disagreeable state the mind 
passes from thought to thought vviUmg to lose the distinct 
ness of perception by increasing the multitude of the 
images At last when the approaches of sleep are near 
every object of the imagination begins to mex with that next 
It their omlmes become m a manner rounder a part 
of their distinctions fade awa) and sleep that ensues 
fashions out a dream from the remainder 
If then it should be ashed from what cause this state 
of repose proceeds or in vvhat manner sltep thus binds 
us for several hours together^ I must fairly confess my 
ignorance although it is easy to tell nhat philosophers 
say upon the subject Sleep says one of them * consists 
in a scarcity of spirits by which the orifices or pores of 
the nerves m the brain tVircragh which the spirits used to 
flow into the nerves being no longtr kept open b) the fre 
quency of the spirits shut of themselves thus the nerves 
wanting a new supply of spirits become lax and unfit to 
convey any impression to the brain AU this however 
13 explaining a ver) great obscurity bj somewhat more 
obscure leaving tlierefore those spints to open and 
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shut the entrances to the brain, let us be contented with 
simply enumerating the effects of sleep upon the human 
constitution 

In sleep, the whole neiwous frame is relaxed, while the 
heart and the lungs seem more forcibly exeited This 
fuller circulation produces also a swelling of the muscles, as 
they always find who sleep with ligatures on any part of their 
body This inci eased ciiculation also, may be considered 
as a kind of exercise, which is continued thiough the fiame ; 
and by this, the peispiration becomes moie copious, although 
the appetite for food is entirely taken away. Too much 
sleep dulls the appiehension, weakens the memoiy, and 
unfits the body foi labour On the contiaiy, sleep too much 
abridged, emaciates the frame, pioduces melancholy, and 
consumes the constitution It requiies some care, there- 
fore, to regulate the quantity of sleep, and just to take as 
much as will completely restore nature, without oppiessing 
it The pool, as Otway says, sleep little , foiced by their 
situation, to lengthen out their labour to their necessities, 
they have but a short interval for this pleasing refieshment ; 
and I have ever been of opinion, that bodily labour demands 
a less quantity of sleep than mental Labouieis and 
V artizans are generally satisfied with about seven hours ; 
but I have known some scholars who usually slept nine, 
and perceived their faculties no way impaiied by over- 
sleeping. 

The famous Philip Barrettieie, who was consideied as a 
prodigy of learning at the age of fourteen, was known to sleep 
regularly twelve hours m the twenty-foui , the extreme 
activity of his mind, when awake, in some measure called 
foi an adequate alternation of repose * and, I am apt to think, 
that when students stint themselves in this particulai, they 
lessen the waking powers of the imagination, and weaken its 
most stienuous exertions Animals that seldom think, as 
was said, can veiy easily dispense with sleep , and of men, 
such as think least, will, very piobably, be satisfied with the 
smallest share A life of study, it is well known, unfits the 
body foi receiving this gentle refreshment , the approaches 
of sleep are diiven off by thinking* when, therefoie, it 
comes at last, we should not be too ready to inteiiupt its 
continuance 

Sleep, IS indeed, to some, a very agreeable peiiod of their 
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existence and it lias been a question in tlit scliools AVliicli 
uas most bappj the man who was n beggar b) night and a 
king by day ox he who was a beggar bj day, and a king 
b) night ^ It 13 given m favour of the niglitly monarch bv 
him who first started the question I or the dream * 
sa)s he gives the full enjoyment of the dignity without 
Its attendant inconveniences while on the other hand 
tbe king who supposes bimscM degraded feeb a\\ the 
misery of his fdlen mrtune without trying to find the com 
forts of Ins humble situation Tims by day both states 
have their peculiar distresses but by nigbt the (xalted 
btgi^ar 13 perfectly blessed and the king completely inisera 
ble All this however is rather fanciful than just the 
pleasure dreams can give us seldom reaches to our waking 
pitch of hxppiness the mind often m the midst of it 
highest visionary satisfactions demands of itself whether it 
does not owe them to a dream and frequently awakes with 
the reply 

But it IS seldom except m cases of the highest delight 
or the most extreme uneasiness tliat the mind has power 
thus to disengage itself from the dominion of fanev In the 
ordinary course of its operations it submits to those num 
berless fantastic images tliat succeed eacli otlier and which 
like many of our waking thoughts are generally forgotten 
Of these however if any by their oddity or their contmu 
ance affect us strongly they are then remembered , and 
there have been some who felt their impressions so strongly 
as to mistake them for realities and to rank them among 
the past actions of their lives 

There are others upon whom dreams seem to have a 
very different effect and who without seeming to remem 
her their impressions the next morning have yet shewn 
by their actions during sleep that they were very power 
fully impelled by their dominion We have numberless 
instances of such persons who while asleep have per 
formed many of the ordinary duties to which they had 
oeen accustomed when waking and with a ridiculous 
industry have completed by night what they failed doing 
by day We are told in the German Ephemeride of a 
young student who being enjoined a severe exercise by his 
tutor went to bed despairing of accomplishing it The 
next morning avval mg to his great surprise he found the 
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task fairly written out, and finished in his own hand- 
wiiting. 

He was at first, as the account has it, induced to ascribe 
this strange production to the operations of an infernal 
agent ; but his tutor, willing to examine the affair to the 
bottom, set him another exercise, still moie severe than 
the former, and took precautions to observe his conduct 
the whole night The young gentleman, upon being so 
seveiely tasked, felt the same inquietude that he had done 
on the former occasion ; went to bed gloomy and pensive, 
pondering on the next day’s duty, and, aftei some time, 
fell asleep. But shoitly after, his tutor, who continued to 
observe him from a place that was concealed, was sur- 
prised to see him get up, and veiy deliberately go to the 
table ; where he took out pen, ink, and paper, drew him- 
self a chair, and sat very methodically to thinking it 
seems, that his being asleep, only served to strengthen the 
powers of his imagination ; for he very quickly and easily 
went through the task assigned him ; put his chair aside, 
and then returned to bed to take out the rest of his nap. 
"Wliat credit we are to give to this account, I will not pre- 
tend to determine; but this may be said, that the book 
fiom whence it was taken, has some good marks of veia- 
city ; for it is very learned, and very dull , and is ivritten 
in a country noted, if not foi truth, at least for want of 
invention. 

The ridiculous story of Arlotto is well known, who has 
had a volume written, containing a narrative of the actions 
of his life, not one of which was pei formed while he was 
awake. He was an Italian Franciscan friai, extremely rigid 
in his manners, and remarkably devout and learned in his 
daily conversation By night, however, and during his sleep, 
he played a very different character from what he did by day, 
and was often detected in veiy atrocious cnmes. He was 
cit one time detected in actually attempting a rape, and did 
not awake till the next morning, when he was surpnsed to 
find himself in the hands of justice His brothers of the 
convent often watched him while he went very deliberately 
into the chapel, and there attempted to commit sacrilege. 
They sometimes permitted him to carry the chalice and 
he vestments away into his own chamber, and the next 
moining amused themselves at the poor man’s consternation 
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for what he had done But of all his sleeping frans 
gressions tint was the most ntliculous in which he was 
called to pray for the sowl of 'i person departed Arlotto 
after ln\in^ devoutly performed his diit) retired to a 
chamber which wais shcwTi liim to rest but there he had 
no sooner fallen asleep than he began to reflect that the 
dead body had got a nng upon one of the fingers which 
might be useful to him accordmgl) with a pious resolution 
of stealing it he went down undressed as he v /as into a 
room full of women and with great composure endea 
aoured to suze the nng Tlie consequence was that he 
was taken before the inquisition for watchcraft and the 
poor creature had like to have been condemned till his 
peculiar character accidentally came to be knowav how 
ever he was ordered to remain for the rest of life in his 
own convent and upon no account whatsoever to stir 
abroad 

What are we to say to such actions as these ^ or how 
account for this operation of the mind m dreaming^ It 
should seem that the imagination bj daj as well as by 
night is alwajs employed and that often against our 
wills It intrudes where \t w least commanded or desired 
While awake and in health this busy principle cannot 
much delude us it may build castles in the air and raise 
a thousand phantoms before us but we have every one of 
the senses alive to bear testimony to its falsehood Our 
eyes shew us that the prospect is not present our hear 
mg and our touch depose against its reality and our taste 
and smelling are equally vigilant in detecting the impos 
ture Reason therefore at once gives judgment upon 
the cause and the vagrant intruder Imagination is im 
prisoned or banished from the mind But in sleep it is 
otherwise having as much as possible put our senses 
from their duty having closed the eyes from seeing and 
the ears taste and smelling from their peculiar functions 
and having diminished even the touch itself by all the 
arts of softness the imagination is then left to not at large 
and to lead the understanding without an opposer Every 
incursive idea then becomes a reality and the mind not 
having one power that can prove the illusion takes them for 
truths As in madness the senses from struggling vvath 
the imagination are at length forced to submit so m 
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sleep, they seem foi a while soothed into the like sub- 
mission : the smallest violence exerted upon any one of 
them, however, rouses all the rest in their mutual defence ; 
and the imagination, that had for a while told its thousand 
falsehoods, is totally driven away, or only peimitted to pass 
undei the custody of such as are every moment ready to 
detect its imposition. 


CHAP. vn. 

or SEEING. 

“ Having mentioned the senses as correcting the 
errors of the imagination, and, as forcing it, m some mea- 
sure, to bnng us just information, it uull naturally follow, 
that we should examine the nature of those senses them- 
selves : we shall thus be enabled to see how far they also 
impose on us, and how far they contribute to coriect each 
other. Let it be observed, however, that in this we are 
neithei giving a treatise of optics or phonics, but a history 
of our own perceptions : and to those we chiefly confine 
ourselves ” 

The eyes very soon begin to be foimed in the human 
embrj^o, and in the chicken also Of all the paits which 
the animal has double, the eyes are pioduced the soonest, 
and appear the most prominent It is true, indeed, that 
in viviparous animals, and paiticularly m man, they aie 
not so large in propoition, at first, as m the oviparous kinds ; 
nevertheless, they are moie speedily developed, when they 
begin to appear, than any othei paits of the body It is 
the same with the organ of heaiing , the little bones that 
compose the internal parts of the ear are entiiely foimed 
before the other bones, though much larger, have acquiied 
any part of their growth or solidity. Hence it appears, 
that those parts of the body which are furnished with the 
greatest quantity of neives, are the fiist m forming Tims 

^ This chapter is taken from Mr Buffon I believe the reader will 
readily excuse any apology , and, perhaps, nia) ivish that I had taken 
this liberty mueh more frequently MTiat I add is marked, as in a for- 
mer mstance, with inverted commas 
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tlic bram and the spinal marron are the first seen begun 
lu the cmbrjo and in general it inaj be said that 
ivherever the nencs go or send their branches in great 
numbers there tlic parts arc soonest begun and the most 
completel) finislied 

If neeximinc the ejes of a child some hours or even 
some days after its birth it mil he easily discerned that it 
as vet makes no use of them Tlie humours of the organ 
not havang acquired a sufHcicnt consistence the rays of light 
strike but confusedly upon the retina or expansion of nerves 
at the back of the eje It is not till about a month after 
they are born that children fix them upon objects, for 
before that tune tliey turn them indiscriminately evciy 
vvhere without appearing to be afitctcd by any At six or 
selen weeks old they plainly discover a choice m tlie 
objects of their attention they fix tlieir eyes upon tlie most 
brilliant colours and seem peculiarly desirous of turning 
them towards the light Hitherto however they only 
seem to fortify the organ for seeing distinctly but they have 
still many illusions to correct 

Tlie first great error m vision is that the eye inverts 
every object and it in reality appears to tlie child until 
the touch has served to undeceive it turned upside down 
A second error in vision is that every object appears 
double Tlie same object forms itself distinctly upon each 
eye and is consequently seen twice Tins error also can 
only be corrected by the touch and although in reality 
every object we see appears inverted and double yet the 
judgment and habit have so often corrected the sense that 
we no longer submit to its imposition but see every object 
in Its just position the very instmt it appears Were we 
therefore deprived of feeling our eyes would not onlv mis 
represent the situation but also the number of all things 
around us 

To convince us that we see objects inverted we have 
only to observe the manner in which images are repre 
sented coming through a small hole m a darkened room 
If such a small hole be made in a dark room so that no 
light can come m but through it all the objects without 
will be painted on the wall behind but m an inverted 
position their heads downwards For as all the rays 
which pass from the different parts of the object watliouf 
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rinnot ent«^r tlio lioU* in tin* «< uiic extent whicli they li.id 
in leaving tlu* object ; Mtice^ if so, thi‘\ uould require the 
uperUire to be as large as the olqtct; and, as caeb part, 
and iverv point of tlie object, sends forth the image <»f 
itself on even side, and the ni\s, ubitb form tliese images, 
pass from all points of the obiect as from so main ctaitn’s, 
so svich onlv e\m pass tbrongh the sm.dl aperture ns come 
in opposite directions Thus the little aperture becomes 
a centre for the entire object; tbroiigli vvlncli the ravs 
from the upper parts, as well as from the lower parts of 
it pass in converging directions; and, consequcntlv, 
tlicv must cross each oilier, m the centnd point, and thus 
pnnt the olijiels behind, upon the wall, in an inverted 
position 

It is, m like manner, cns\ to conceive, tliat v\c see all 
objects double, wlntever our present sensations mav seem 
to tell us to the coulran. For to convince us of tins, we 
have only to compare the situation of anv one object on 
shutting one eve, and then comp ire the same situation by 
shutting tlie other If, for instance, we bold up a finger, 
and shut the right eve, we sliall find it bide a certain part of 
the room ; if again resbulting the other ev e, w c shall find 
that part of the room visilile, and tlic finger seeming to cover 
a part of the room that lind been visible before If we ojien 
both ejes, however, the part covered will appear to he be- 
tween the two extremes But the truth is, wc see the ohiect 
our finger had covered, one image of it to the right, and the 
other to the left , hut, from habit, suppose that wc see hut 
one image placed between both ; our sense of feeling having 
corrected the errors of sight And tliiis, also, if instead of 
two ejes we had two hundred, wc should, at first, fancy the 
objects increased m proportion, until one sense had cor- 
rected the errors of another 

“ The having tw^o eyes might thus be said to be lather 
an inconvenience than a benefit, since one ej'c would 
answer the purposes of sight as well, and he less liable to 
illusion But it IS otherwise ; two eyes greatly contiibute, 
if not to distinct, at least to extensive vdsion '' When an 
object is placed at a moderate distance, by tlie means of 
both eyes w^e see a larger share of it than vve possibly could 
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wth one the nght tje seeing n greater portion of its right 
side and tlie left c)e of its corresponding side Tlius both 
ejes in some measure see round the object and it is this 
that gnes it in nature tint bold rthevo orsuelling uitli 
uhicli they appear and nliich no painting hou exquisite 
soever can attain to Tlic painter must be contented uath 
shading on a flat surface , but the ejes in observing nature 
do not behold the shading onlj but a part of tlic figure also 
that lies behind those very shadings which gnes it that 
swelling winch painters so ardently desire but can never 
fully imitate 

Tliere IS another defect wliich either of the eyes taken 
singly vvould have but which is corrected by having the 
organ double In either eye there is a point which has no 
vision whatsoever so that if one of them only is employed 
in seeing then, is a part of the object to which it is always 
totally blind Tins is that part of the optic nerve where its 
vein and artery run which being insensible tint point of 
the object that is painted there must continue unseen 
To be convinced of this we have only to try a very easy tx 
penment If we take three black patches and stick them 
upon a whitewall about a foot distant from each other e^ch 
ibout as high as the eye that is to observe them then 
retiring six or seven feet back and shutting one eye by 
trying for some time we shall And that while we distinctly 
behold the black spots tint are to the nght and left that 
which IS in the middle remains totally unseen Or m 
other words when we bring that part of the eye where 
the optic artery runs to fall upon the object it will then 
become invisible Tins defect however in either eye is 
always corrected by both since the part of the object that 
IS unseen by one vvill be very distinctly perceived by the 
other 

Beside the former defects wt can have no idea of dis 
tances from the sight without the help of touch Natu 
rally eveiy object vve see appears to be within our eyes 
and a child who has as yet made but little use of the sens'’ 
of feeling must suppose that every thing it sees makes a 
part of itself Such objects are only seen more or Ic^s 
bulky as they approach or recede from its eyes so that 
a fly that is near will appear larger than an ox at a dis 
tance It is experience alone tha can rectify this mistake 
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and a long acquaintance with the real size of eveiy object, 
quickly assuies us of the distance at which it is seen The 
last man in a file of soldiers appeals in leality much less, 
peihaps ten times more diminutive, than the man next to 
us , howevei, we do not peiceive this difference, but con- 
tinue to think him of equal stature ; for the numbers we 
have seen thus lessened by distance, and have found, by re- 
peated expenence, to he of the natural size when we come 
closer, instantly correct the sense, and eveiy object is pei- 
ceived with nearly its natural proportion But it is other wise, 
if we ohsen^e objects m such situations as we have not had 
sufficient expenence to correct the errors of the eye, if, for 
instance, we look at men from the top of a high steeple, 
they, in that case, appear very much diminished, as we 
have not had a habit of correcting the sense m that 
position 

Although a small degree of reflection will serve to con- 
vince us of the truth of these positions, it may not he amiss 
to strengthen them by an authority which cannot be disputed 
Mr Cheselden having couched a boy of thiiteen foi a 
cataract, who had hitheito been blind, and thus at once 
having restored him to sight, curiously marked the progress 
of his mind upon that occasion. This youth, though he 
had been till then incapable of seeing, yet was not totally 
blind, but could tell day from night, as persons m his 
situation always may He could also, with a strong light, 
distinguish black fiom white, and either from the wad 
colour of scarlet however, he saw nothing of the form of 
bodies , and, without a bright light, not even colours them- 
selves He was, at first, couched only in one of his ej es , 
and when he saw for the first time, he was so fai from judg- 
ing of distances, that he supposed his eye touched every 
object that he saw, in the same manner as his hands might 
he said to feel them The objects that were most agreeable 
to him weie such as were of plain surfaces and regular 
figures though he could as yet make no judgment whatever 
of their different forms, nor give a reason why one pleased 
him more than another Although he could form some idea 
of colours during his state of blindness, yet that was not 
sufficient to direct him at present , and he could scarcely be 
persuaded that the colours he now saw were the same with 
those he had formerly conceived such eironeous ideas of 
VOL I — 13-14 2 R 



il4 A nfSTon^ oi 

He (Ichghtecl most in green but black objects ns if gning 
him an idea of Ins former blindness lie. regarded with hor 
ror lie had as w is said no idea of forms and was un 
nble to distmgmsli one object from anotlier tlioiigli ne\er 
so difilrent When those things were sliewn him winch 
he had been formerly fniuhanzed to hj Ins feeling he be 
held them with earnestness in order to remember them a 
second lime but as be had too inanj to recollect at once 
he forgot the greatest number and for one be could tell 
after seeing there was a thousand he w is tot iHj unac 
qiiamted with He \ias aer} much surprised to find tliat 
those things and persons he loaed best were not tlie most 
beautiful to be seen and e\tn testified displeasure in not 
finding his parents so handsome as he concened them to 
be It was neir two months before he could find that a 
picture resembled a solid bod} Til) then be onl} con 
sidered it as a flat surface \ariousI) shadowed but wlien 
he began to ptreeno that these kind of sh idings actinllj re 
presented human beings be then began to examine bj Ins 
touch whether the} had not the usual qualities of such 
bodies and was greatly surprised to find what he expected 
i very unequal surf ice to be smooth and even He was 
then shewn a miniature picture of Ins fatlier winch was 
contained in Ins modicrs watch case and lie readilj per 
ceued the resemblance but nsl ed with great astonishment, 
how so large a fice could be contuned m so small a con 
pass ^ It seemed as stringe to bun as if a bushel was 
contuned in a pint vosel At first be could bear but a 
ler} smill quantit} of light ind he saw eier} object much 
greater than the life but in proportion as he s iw objects 
that were reall} hrge he seemed to think the former were 
diminished and although he 1 new the chamber where he 
w VO contained in the house }et until he siw the litter be 
could not be brought to conceive how a house could be 
larger than a chamber Before the operation he had no 
great expectations from the pleisure he should receive from 
a new sense he was onl} excited bv the hopes of being 
able to read and write he ond for instance that he could 
have no greatei pleasure m walking in the garden with liis 
sight thin he had without it for he walked there at Ins 
else and was acquainted with all the wall s He remarked 
also nith great justice that his former blindness gave him 
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one advantage over the lest of mankind, which was tliat of 
being able to v^alk in the night with confidence and secu- 
rity But when he began to make use of his new sense, 
he seemed transpoited beyond measuie He said, that 
ever}’’ new object was a new souice of delight, and that his 
pleasuie was so great as to be past expiession. About a 
year after, he was brought to Epsom, wheie there is a veiy 
fine prospect, with which he seemed greatly charmed , and 
he called the landscape before him a new method of seeing. 
He was couched in the othei eye, a yeai aftei the formei, 
and the operation succeeded equally well when he saw ivith 
both eyes, he said that objects appealed to him twice as 
large as when he saw but mth one , hoivever, he did not see 
them doubled, or, at least, he shewed no maiks as if he 
saw them so Mr Cheselden mentions instances of many 
more that were restoied to sight in this manner, they 
all seemed to concur m then perceptions uath this youth ; 
and they all seemed paiticulaily embarrassed m learning 
how to direct then eyes to the objects they uashed to 
obseive 

In this manner it is that our feeling coirects the sense of 
seeing, and that objects which appeal of veiy diffeient sizes 
at different distances, aie all i educed, by expeiience, to then 
natural standard “ But not the feeling only, but also the 
colour and brightness of the object, contributes, m some 
measure, to assist us in foimmg an idea of the distance at 
which it appeals ^ Tliose which we see most stiongly 
marked with light and shade, we leadily know to be nearei 
than those on which the colouis are moie faintly spiead, 
and that, in some measure, take a pait of their hue fiom the 
air between us and them — Bright objects also are seen at a 
greater distance than such as aie obscuie, and, most pro- 
bably, for tins reason, that being less similar m coloui, to 
the air which interposes, then impiessions are less effaced 
by it, and they continue more distinctly visible Thus a 
black and distant object is not seen so fai off as a bright and 
ghtttermg one, and a fire by night is seen much faither off 
than by day ” 

The powei of semg objects at a distance is very laiely 

^ Mr BufiFon gives a different theory, for which I must refer the 
reader to the original That I have given, I take to be easy and satis- 
factory enough 
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cqu'\ m both c)es WHitn this incqvnlit) is in 'iny great 
degree the person so circumstnnced then mal cs use only 
of one c\c shutting that nhich sees the least and cm 
plojing the other nith all its pouer And hence pro 
ceeds tint awkivard looh which » known by the name of 
straiism 

llicrc arc many reasons to induce us to think that such 
as are near sighted see objects larger than other persons 
and )et the contrary is most certainly tnic for tbej see 
them less Mr Bufibn informs us tint he himself is short 
sighted and tint liis left eje is stronger than Ins right 
lie Ins lerj freciucntly fcpcncnccd upon looking at any 
object such as the letters of a book that thej appear less 
to the. weakest eje and that whew he places the book 
so os til it the letters appear double the images of the left 
eje which is strongest are greater than those of the right 
which IS the most feeble lie Ins examined scicral others 
who were in similar circumstances and Ins nlwojs found 
that the best eje saw e\cr> object the largest Tins he 
asenbes to habit for near sighted people being accustomed 
to come close to the object and Mew but a small part of it 
dt a time the habit ensues wlien the whole of on object is 
seen and it appears less to them than to others 

Infants Iniing their ejes less than those of adults must 
see objects also smaller in proportion Tor the image formed 
on the back of the eje wall be large as the eje is capacious 
and infants having it not so great cannot ha%e so large a 
pictuie of Uie object Tins may be a reason aUo why they 
ire unable to sec so distinctly or at such distances as per 
sons aimed at maturity 

Old men on the contrary see bodies close to them leiy 
indistinctly but bodies at a great distance from them with 
more precision and this may happen from an alteration m 
the coats or perhaps humours of the eye and not as is 
supposed from their diminution The cornea for instance 
tnav become too rigid to adapt itself and take a proper con 
\exity for seeing minute objects and its very flatness wall be 
suffitient to fit It for distant vision 

hen ue cast opr eyes upon an object extremely brilliant 
6r when we fix and detain them too long upon the same 
object the organ is hurt aiid fatigued its vision becomes 
indistinct and the image of the body which has thus too 
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violently, or too perseveiingly employed us, is painted upon 
every thing we look at, and mixes with every object that 
occurs “ And this is an obiaous consequence of the eye 
taking in too much light, eithei immediately, or by reflec- 
tion Every body exposed to the light, foi a time, drinks 
in a quantity of its rays, which being bi ought into daikness, 
it cannot instantly discharge Thus the hand, if it be ex- 
posed to broad day-light for some time, and then immediately 
snatched into a dark loom, wall appear still luminous and 
it will be some time before it is totally daikened It is thus 
ivith the eye , which, either by an instant gaze at the sun, 
or a steady continuance upon some less biilliant object, has 
taken in too much light ; its humours are, for a w^hile, unfit 
for vision, until that be discharged, and room made for rays 
of a milder natuie.” How dangerous the looking upon 
bright and luminous objects is to the sight, may be easily 
seen, fiom such as live in countries covered foi most pait 
of the year with snow, who become geneially blind before 
their time Travellers who cross these countries are obliged 
to wear a crape before their faces, to save then eyes, which 
would otherwise be rendered totally unserviceable ; and it is 
equally dangerous in the sandy plains of Africa The re- 
flection of the light is there so strong, that it is impossible 
to sustain the effect ivithout incurring the danger of losing 
one’s sight entirely. Such persons, therefoie, as read or 
write for any continuance, should choose a moderate light, 
in Older to save then eyes ; and although it may seem in- 
sufficient at first, the eye will accustom itself to the shade, 
by degrees, and be less hurt by the want of light than the 
excess 

“ It IS, indeed, surprising hov/ far the eye can accommo- 
date itself to darkness, and make the best of a gloomy situ- 
ation When fiist taken from the light, and brought into a 
daik room, all things disappear ; or, if any thing is seen, it 
is only the remaining radiations that still continue in the 
eye But, after a very little time, when' these are spent, 
the eye takes the advantage of the smallest ray that happens 
to enter; and this alone would, in time, sen'e for many 
of the purposes of life. There was a gentleman of great 
courage and understanding, wdio was a major under King 
Charles I. , this unfortunate man, slianng in his master’s 
misfortunes, and being forced abroad, ventured at Madrid 
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to do his king tv sign'll senitc, but unluckily failed m the 
nttempt In consequence of this he wns instantl) ordered 
to a dirk and dismal dungeon into which the light never 
entered and into which there vra no opening but bj a hole 
at the top down which Iht. keeper put his provisions and 
presently closed it ngnin on tht other side Ir this manner 
the unfortunate lo}nhst continued for some weeks distressed 
and disconsoHte but at last In, began to tbink he saw some 
little glimmering of light Tins internal dawn seemed to 
increase from lime to time so that he could not only dis 
cover the parts of his bed and sucli otlier large objects 
but at length he even began to perceive the mice that fre 
quented his cell and saw them as tliej ran about the floor 
eating the crumbs of bread that Iiappened to fall After 
some months confinement he was at last set free but such 
was the effect of the darkness upon him that he could 
not for some dajs venture to leave Ins dungeon but was 
obliged to accustom Iiimself by degrees to the light of 
the day 
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OF HEARING • 


As the sense of hearing as well as of sight gives us notice 
of remote objects so like that it is subject to similar errors 
being capable of impo ing on us upon all occasions where 
we cannot rectify it by the sense of feeling IVe can have 
from it no distinct intelligence of the distance from whence 
a sounding body is heard a great noise far off and a small 
one every near produce the same sensation and unless vve 
receive information from some other sense we can never 
distinctly tell whether the sound be a great or a small one 

* Til s chipter is taken from Ur Bufibn except where marked hr 
n cried commis 
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It IS not till we have learned, by expeiience, that the parti- 
cular sound which is lieaid, is of a peculiar kind ; then we 
can judge of the distance from whence we hear it l¥lien 
we know the tone of the bell, we can then judge how far it 
is fiom us 

Ever)^ body that stiikes against another produces a sound, 
which IS simple, and but one m bodies which aie not elas- 
tic, but which is often repeated in such as aie If we stiike 
a hell, or a sti etched string, foi instance, which are both 
elastic, a single blow produces a sound, which is repeated 
by the undulations of the sonoious body, and which is 
multiplied as often as it happens to undulate or vibiate. 
These ubdulations each stiike then own peculiar blow , but 
they succeed so fast, one behind the other, that the ear 
supposes them one continued sound, wheieas, in reality, 
they make many. A peison who should, for the fiist time, 
hear the toll of the bell, would veiy piohably be able to 
distinguish these bieaks of sound; and, in fact, we can 
leadily oui selves perceive an intention and pi emission in the 
sound 

In this manner, sounding bodies are of two kinds ; those 
unelastic ones, which, being struck, return but a single 
sound, and those more elastic, returning a succession of 
sounds , winch uniting together, form a tone Tins tone 
mav he consideied as a great number of sounds, all pio- 
duced one aftei the othei, by the same body, as we find 
in a hell, oi the stiiiig of a haipsichoid, which continues 
to sound foi some time aftei it is stiuck A continuing 
tone may also be produced fiom a non-elastic body, by 
repeating the blow quick and often, as when we beat a 
diurn, 01 when we diaw a bow along the stung of a 
fiddle 

Consideiing the subject in this light, if we should mul- 
tiply the number of blows, or lepeat them at quickei in- 
tervals upon the sounding body, as upon the diuni, for 
instance, it is evident that this will have no effect in al- 
tering the tone, it will only make it eithei more even, oi 
moie distinct But it is otherwise, if we mciease the foice 
of the blow if we stiike the body with double weight, this 
Will pioduce a tone twice as loud as the foimer. If, for 
instance, I strike a table uith a switch, this nail be very 
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different from Oic. sound produced by striking it mtb a 
cudgel Hence tlitrefore^ wc niaj infer, tliat all bodies 
gue a louder and gn>er tone not m proportion to the 
number of tunes they arc struck but in proportion to the 
force tint strikes them And if this be so those plulo 
sopliers uho make the tone of n sonorous bod) of a bell 
or the string of a harpsichord for instance, to depend upon 
the number only of its \ibrations and not the force hare 
mistaken what is onij an efllct for a cause A bell or 
an elastic string can only be considered as a drum beaten 
and the frequency of the blows can make no alteration 
whatever in the lone Tlie largest bells and the longest 
and thickest strings have the most forceful vibrations 
and therefore their tones are the most loud and the most 
grave 

To know the manner m which sounds thus produced 
become pleasing it must be observed no one continuing 
tone how loud and swelling soever can give us satisfaction 
we must have a succession of them and those in the most 
pleasing proportion Tlie nature of this proportion may 
be thus conceived If we strike a bod) incapable of '* 
bration with a double force or vrhat amounts to the <ame 
thing with a double mass of matter it wall produce a sound 
that will be doubly grave Music has been said b) live 
ancients to have been first invented from the blows of dif 
ferent hammers on an anvil Suppose then we strike an 
anvil with a hammer of one pound weight and again with 
a hammer of two pounds it is plain that the two pound 
hammer will produce a sound twnce ns grave as the former 
But if we stnke with a two pound hammer and then with 
a thiee pound it is evident that the latter wall produce a 
sound one third more grave than the former If we stnke 
the anvil with a three pound hammer and then with a 
four pound it will likewise follow that the lattei wall be 
a quarter part more grave than the former Now m the 
comparing between all those sounds it is obvious that the 
difference between one and two is more easily perceived 
than between two and three tliree and four or an) num 
bers succeeding in the same proportion Tlie succession 
of sounds will be therefore pleasing in proportion to the 
ease with winch they may be distinguished Ihat sound 
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which is double theformei, or, in other woids, the octave to 
the preceding tone, nail, of all others, be the most pleasing 
harmony Tlie next to that, which is as two to three, or, 
in other words, the third, will be most agreeable And thus, 
universally, those sounds whose difference may be most 
easily compared, are the most agreeable 

“ Musicians, therefore, have contented themselves with 
seven different piopoitions of sound, which aie called notes, 
and which sufficiently answer all the purposes of pleasure. 
Not but that they might adopt a greater diversity of pio- 
portions, and some have actually done so, but, in these, 
the differences of the propoition are so imperceptible, that 
the ear is rather fatigued than pleased m making the dis- 
tinction In 01 del, however, to give vaiiety, they have 
admitted half tones , but in all the countries where music is 
yet in its infancy, they have rejected such , and they can find 
music in none but the obvious ones The Chinese, foi 
instance, have neither flats nor sharps in their music , but the 
intervals between their other notes, are in the same proportion 
with ours 

“ Many moie baibarous nations have their peculiai in- 
struments of music; and, what is remarkable, the pi opoi- 
tion between their notes is in all the same as in ours This 
IS not the place for entering into the nature of these sounds, 
their effects upon the air, or their consonances with each 
other We are not now giving a histoiy of sound, but of 
human perception 

“ All countries are pleased ivith music ; and if they haie 
not skill enough to produce harmony, at least they seem 
mlling to substitute noise Without all question, noise 
alone is sufficient to operate powerfully on the spirits , and, 
if the mind be already predisposed to joy, I have seldom 
found noise fail of increasing it into rapture The mind 
feels a kind of distracted pleasure in such powerful sounds, 
braces up every nerve, and riots in the excess But, as in 
the eye, an immediate gaze upon the sun mil disturb the 
organs, so, in the ear, a loud unexpected noise disorders 
the whole frame, and sometimes disturbs the sense ever 
after Tlie mind must have time to prepare for the ex- 
pected shock, and to give its organs the proper tension for 
its arrival 

“ Musical sounds, however, seem of a different kind. 
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Tliose nre generally most pleasing which arc most unex 
pected It IS not from bracing un tlie nerves, but from the 
grateful succession of the soumis that these become so 
charming Tliere arc feiv how indifTcrcnt soever but haie 
at times felt their pleasing impression and perhaps even 
those who have stood out against the powerful persuasion of 
sounds only wanted the proper tune or the proper instru 
ment to allure them 

Tiie ancients give us a thousand strange instances of 
the effects of music upon men and animals The stoi) 
of Anon s harp that gatiicred the dolphins to the ship side 
is well known and what is remarkable Schottcus assures 
us * that he saw a similar instance of fishes being allured 
hj music Thej tell us of diseases that haie been cured 
unchastity corrected seditions quelled passions removed 
and sometimes excited c\en to madness Dr Wallis has 
endeaioured to account for these surpnsing effects by 
ascribing them to the novelty of the art lor mj omi 
part I can scarcel) hesitate to impute them to the exag 
geration of the writers They ate as hsrocrbohcal in tlie 
effects of thtir oratory and jet we well know there is 
nothing in the orations which they have left us capable of 
exciting madness or of raising the mind to that ungo 
vernable degree of fury which thej desenbe As they 
have exaggerated therefore in one instance, v\e inaj na 
turafty suppose that thej have done the same m the other 
and indeed from the few remains we have of their music 
collected bj Weibomius ore might be apt to suppose 
there was nothing very powerful m what is lost ^or 
does any one of the ancient instruments such as we see 
them represented in statues appear comparable to our 
fiddle 

However this be we have many odd accounts not 
onlj among them but the modems of the power of music 
and It must not be denied but that on some particular 
occasion musical sounds maj haveaverj powerful effect 
I have seen all the horses and cows in a field where there 
were above a hundred gathered round a person that was 
blowing a French hom and seeming to testif) an awkivard 
kind of satisfaction Dogs are well known to be 'erj sensible 

* Quod oculia meis spectaTj Schotti Sing c untversabs pars u. 
lib 1 p 56 
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of different tones in music ; and I have sometimes heard 
tliem sustain a very ridiculous part in a concert, nliere their 
assistance i\as neither expected nor desired 

“ We are told of Ilenr) IV. of Denmark,^ that being 
one day desirous of tr}ang in person whether a musiciair, 
who boasted that he could excite men to madness, was not 
an impostor, he submitted to tbe operation of his skill • but 
tbe consequence w’as miieb more terrible than he expected j 
for, becoming actunllj mad, he killed four of his attendants 
in the midst of his transports A contrary effect of music 
we have,'|- m the cure of a madman of Alais, in France, by 
music Tins man, w'ho w’as a dancing-master, after a feier 
of fi\e days, grew' furious, and so uiigo\ernable that his 
hands were obliged to be tied t.) his sides * w’hat at first w'as 
rage, in a short time was comerted into silent melancholy, 
which no arts could exhilarate, nor no medicines remove 
In this sullen and dejected state, an old acquaintance acci- 
dentally came to inquire after his health ; he found him 
sitting up in bed, tied, and totally regardless of every exter- 
nal obiect round him Happening, however, to take up a 
fiddle that lay in the room, and touching a favourite air, the 
poor madman instantly seemed to biighten up at the sound ; 
from a recumbent posture, he began to sit up , and, as the 
musician continued playing, the patient seemed desirous of 
dancing to the sound * but he w'as tied, and incapable of 
leaving his bed, so that he could only humour the tune with 
his head, and those parts of his arms w'hich were at liberty 
Tlius the other continued playing, and the dancing-master 
practised liis owm art, as far as he w'as able, for about a 
quarter of an hour, when suddenly falling into a deep sleep, 
in which his disorder came to a crisis, he awaked perfectly 
recovered 

“ A thousand other instances might be added, equally 
true* let it suffice to add one moie, W'hicli is not true, I 
mean that of tbe tarantula. Every person who has been in 
Italy now well knows, that the bite of this animal, and its 
being cured by music, is all a deception IVhen strangers 
come into that part of the country, the country people are 
ready enough to take money for dancing to tbe tarantula. 
A friend of mine had a servant who suffered himself to be 


* OJai Magnj, 1 15 hist, c 28 f Hist de I’Acad 1708. p 22. 
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bit the wound winch was little larger tlnn tlie puncture of 
a pm WTis uneasy for a ftw hours and then became well 
without any farther assistance Some of the countiy people 
however still make a tolerable Iwclihood of the credulity of 
strangers as the musician finds Ins account m it not less 
than the dancer 

Sounds like light are not onij extensively diffused but 
are frequentl) reflected Tlic laws of this reflection it is 
true are not as well understood ns those of light all we 
know IS that sound is pnncipall) reflected by hard bodies 
and their being liollow also sometimes increases the re 
verberation No art however can make an echo and 
some who have bestowed great labour and cxpencc upon such 
a project have only erected shapeless hmldmgs whose silence 
was a mortifying lecture upon their presumption 

The internal cavit) of the ear seems to he fitted up for the 
purpose of echoing sound with the greatest precision This 
part is fashioned out m the temporal bone like a cavern cut 
into a rock In this the sound is repeated and articulated 
and vs some anatomists tell us (for we have as )Ct but very 
little knowledge on this subject ) is beaten against the tjm 
panum or drum of the ear which moves four little bones 
joined thtrelo and these move and agitate Oil internal air 
vhich lies on the other side and lastly this nir strikes and 
affects the auditory nerves which cany the sound to the 
brain 

One of the most common disorders in old age is deafness 
which probablj proceeds from the rigidity of the nerves m 
the labynnth of the ear Tins disorder also sometimes 
proceeds from a stoppage of the wax which art tnaj eisily 
reined) In order to know whether the defect be an internal 
or an external one let the deaf person put a repeating watch 
into his mouth and if he hears it strike I e maj be assured 
that his disorder proceeds from an external cause and is 
in some measuie curable for there is a passage from 
the ears into the mouth by vvliat anatomists call the 
eustachian tube and by this passage people often hear 
sounds when tliey are utterly wntliout heanng through the 
larger channel and this also vs the reason that we often 
see peisons who listen with great attention hearken with 
their mouths open in ortler to catcli all the sound at every 
aperture 
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It often happens, that persons hear diffei ently mth one ear 
from the other , and it is geneially found that these have 
what IS called, by musicians, a bad ear ]\Ir BufFoii, who 
has made many tiials upon persons of this kind, always 
found that then defect in judging pioperly of sounds pio- 
ceeded from the inequality of their ears ; and receiving by 
both, at the same time, unequal sensations, they foim an 
unjust idea In this manner, as those people lieai false, they 
also, without knowing it, sing false Those peisons also 
frequently deceive themselves with regard to the side fiom 
whence the sound comes, generally supposing the noise to 
come on the part of the best eai 

Such as are hard of heaiing, find the same advantage in 
the trumpet made for this purpose, that short-sighted per- 
sons do from glasses These tiumpets might be easily im- 
pioved so as to increase sounds, m the same manner that the 
telescope does objects ; however, they could he used to 
advantage only in a place of solitude and stillness, as the 
neighbouimg sounds would mix with the more distant, and 
the whole would produce m the ear nothing hut tumult and 
confusion 

Hearing is a much more necessary sense to man than to 
animals With these it is only a warning against danger, 
or an encouragement to mutual assistance In man, it is 
the source of most of his pleasuie; and without which the 
lest of his senses would be of little benefit A man born 
deaf, must necessarily be dumb, and his whole spheie of 
knowledge must he bounded only by sensual objects We 
have an instance of a young man, who, being born deaf, was 
restored at the age of twenty-four to pei feet hearing the 
account is given m the Memoiis of the Academy of Sciences, 
1703, page 18 

A young man, of the town of Chartres, between the 
age of twenty-thiee and twenty-four, the son of a trades- 
man, and deaf and dumb fiom his birth, began to speak 
all of a sudden, to the great astonishment of the whole 
town. He gave them to understand, that about thiee oi 
four months before, he had heaid the sound of the bells 
for the first time, and was greatly surpiised at this new 
and unknown sensation Aftei some time, a kind of water 
issued fiom his left eai, and he then heaid perfectly 
well with both Duiing these thiee months, he was sedu- 
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lously emplo\e(l in listening wthout saying a %vord and 
nccustoming Inmself to speak softlv (so as not to be 
heard) the ■words pronounced hy others He laboured 
hard also in perfecting himself in the prononaation and 
in the ideas attached to e\ciy sound At length ha\ing 
supposed himself qualified to break silence he declared 
that be could now speak although as jet but iraperfectl) 
Soon after some able dnincs qiitslioned him concerning 
lus ideas of lus past state and principally with respect 
to God his soul the morality or turpitude of actions 
Tlie joung man houeaer had not driven lus solitary spe 
culations into tliat channel He had gone to mass indeed 
with his parents and learned to sign himself with the 
cross to kneel down and assume all the grimaces of a man 
that was prajang hut he did all this witliout iiny manner 
of knowledge of the intention or tlie cause he saw others 
do the like and that was enough for him he knew 
nothing even of death and it never entered into his head 
he led a life of pure animal instinct entirely taken up 
with sensible objects and such ns were present he did 
not seem even to make as many reflections upon these as 
might reasonably be expected from his improving situation 
and jet the joung man was not in want of understand 
ing but the understanding of a man deprived of oil com 
merce with others is so aery confined that the mmd is m 
some measure totally under the control of its immediate 
sensations 

Notwithstanding it is very possible to communicate 
ideas to deaf men which they previous)} wunted and even 
give them very preci e notions of some abstract subjects 
by means of signs and of letters A person bom deaf 
may by time and sufficient pains be taught to write and 
read to speak and by the motions of the lips to under 
stand what is said to him however it is probable that 
as most of the motions of speech are made within the 
mouth by the tongue the knowledge from the motion of 
the hps is but very confined nevertheless I have con 
versed with a gentleman thus taught and m all the com 
monly occurring questions and the usual salutations he 
was ready enough merely by attending to the motion of 
the hps afone When I ■ventured to speak for w short 
continuance he was totally at a loss although he under 
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stood the subject, when written, e\tremel}Mvell.” Peisons 
taught in this manner, were at first considered as prodigies ; 
hut there have been so many instances of success of late, 
and so many are skilful in the art of instructing in this ivay, 
that though still a mattei of some curiosity, it ceases to be 
an object of w onder. 


CHAP. IX. 


or SMELLING, FEELING, AND TASTING 


An animal may be said to fill, up that sphere which hei 
can leach by his senses; and is actually laige m propoi- 
tion to the sphere to which its organ extends By sight, 
man’s enjoyments are diffused into a wade circle; that of 
heanng, though less widely difiused, neveitheless extends 
his poiveis ; the sense of smelling is more conti acted still , 
and the taste and touch are the most confined of all Thus 
man enjoys very distant objects but with one sense only ; 
moie nearly he brings two senses at once to beai upon them ; 
his sense of smelling assists the other two, at its oivn dis- 
tance ; and of such objects, as a man, he may be said to be 
in perfect possession 

Each sense, however, the more it acts at a distance, the 
moie capable it is of making combinations , and is, conse- 
quently, the more improveable. Refined imaginations, and 
men of strong minds, take more pleasure, theiefoie, in im- 
proving the delights of the distant senses, than in enjoying 
such as are scarce capable of improvement 

By combining the objects of the extensive senses, all the 
arts of poetry, painting, and harmony, have been discoveied ; 
but the closer senses, if I may so call them, such as smell- 
ing, tasting, and touching, aie, in some measure, as simple 
as they are limited, and admit of little variety The 
man of imagination makes a great and an artificial happiness 
by the pleasure of altering and combining ; the sensualist 
just stops where he began, and cultivates only those 
pleasures which he cannot improve The sensualist is 
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contented with those enjoyments that are already made to 
hi9 hand hut the man of pleasure is best pleased mth grow 
ing happiness 

Of all the senses perhaps there is not one m which man 
13 more inferior to other animals than m that of smelling 
With man it is a sense tint acts in a narrow sphere and 
disgusts almost as frec^uently as itgncs him pleasure With 
many other animals it is diffused to a \ cry great extent 
and never seems to offtnd them Dogs not only trace the 
steps of other animals but also discover them by the 
scent at a very great distance and wliile they are thus 
exquisitely sensible of all smells they seem no way disgusted 
by any 

But although this sense 19 m general so very infenor in 
man it is much stronger in those nations that abstain from 
animal food than among Europeans Tlie Bramins of India 
have a power of smelling as I am informed equal to what it 
13 in most other creatures Tliey can smell the water which 
they drink that to us seems quite inodorous and have a 
word in their language which denotes a country of fine 
water We are told also that the negroes of the Antilles 
by the smell alone can distinguish betw een the footsteps of 
a Frenchman and a negro It is possible therefore that 
we may dull this organ by our luxurious way of living and 
sacrifice to the pleasures of taste those which might be 
received from perfume 

However it is a sense that we can in some measure 
dispense wath and I have known many that wTinted it 
entirely with but very little inconvenience from its loss 
In a state of nature it is said to be useful in guiding us to 
proper nourishment and deterring us from that which is 
unwholesome but in our present situation such infonna 
tion IS but little wanted and indeed but little attended 
to In fact the sense of smelling gives ns very often false 
intelligence Many things that have a disagreeable odour 
are nevertheless wholesome and pleasant to the 
and such as make eating an art seldom think a meal W 
to please the appetite till it b^ins to offend the nose On 
the other hand there are many things that smell most 
gratefully and yet are noxious or fata! to the constitution 
Some physicians think th^t perfumes in general are un 
wholesome that they relax the nerves produce head 
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aches, and even retard digestion. The manchlneel apple, 
nhich is hnonn to be deadly poison, is possessed of the 
most grateful odour Some of those mineral vapours that 
are often found fatal m the stomach, smell like the sweetest 
flowers, and continue thus to flattei till they destroy Tins 
sense, theiefore, as it should seem, was never meant to diiect 
us in the choice of food, but appeals rathei as an attendant 
than a necessary pleasure 

Indeed, if we examine the natives of diffeient countiies, 
or even diffeient natives of the same, we shall find no ]ilea- 
siire in which they difter so widely as that of smelling 
Some persons are pleased with the smell of a lose while I 
have known otheis that could not abide to have it approach 
them Tlie savage nations are highly delighted with the 
smell of assafoetida, which is to us the most nauseous stink 
in nature It would m a mannei seem that our delight 
in perfumes was made by habit, and that a veiy little 
industiy could bring us totally to inveit the perception 
of odouis 

Tlius much is ceitain, that many bodies which at one 
distance are an agieeable perfume, when nearei are a most 
ungrateful odour Musk and ambergiise, m small quan- 
tities, are considered by most peisons as highly flagrant ; 
and yet, when in laiger masses, then scent is insufferable. 
From a mixture of two bodies, each whereof is, of itself, 
void of all smell, a veiy powerful smell may be diawn. 
Thus, by giinding quick-lime with sal-ammoniac, may be 
produced a very foetid mixtuie. On the contiaiy, from 
a mixture of two bodies, that aie separately disagieeable, 
a very pleasant aromatic odour may be gained A mixture 
of aqua-fortis with spiiit of wine produces this effect But 
not only the alteiations of bodies by each othei, but the 
smallest change in us, makes a veiy great alteiation in 
this sense, and frequently deprives us of it totally A slight 
cold often hindeis us fiom smelling ; and as often changes 
the nature of odouis Some persons, fiom disorder, retain 
an incurable aversion to those smells which most pleased 
them before and many have been known to have an anti- 
pathy to some animals, whose presence they instantly per- 
ceived by the smell From all this, therefore, the sense of 
smelling appears to be an uncertain monitor, easily disordered, 
and not much missed when totally wanting 
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we foice nature so long, that what was constiaint in the be- 
ginning, at last becomes inclination. 

The grossest, and yet the most useful of all the senses, is 
that of feeling We are often seen to survive under the loss 
of the rest , but of this we can never be totally deprived, 
but ivith life. Although this senseis diffused ovei all paits 
of the body, yet it most frequently happens that those paits 
which aie most exercised m touching, acquire the greatest 
degree of accuracy Thus the fingers, by long habit, become 
greater masteis m the art than any other, even where the 
sensation is more delicate and fine ^ It is fiom this habit, 
therefore, and their peculiar foimation, and not as is sup- 
posed, fiom their being furnished with a greater quantity of 
nerves, that the fingeis aie thus perfectly qualified to judge 
of forms Blind men, who are obliged to use them much 
oftenei, have this sense much finer ; so that the delicacy of 
the touch arises rathei from the habit of constantly employ- 
ing the fingeis, than fiom any fancied nervousness in then 
conformation. 

All animals that aie furnished with hands'^- seem to have 
more understanding than others Monkeys have so many 
actions like those of men, that they appear to have similar 
ideas of the form of bodies All othei cieatures, deprived 
of hands, can have no distinct ideas of the shape of the 
objects by which they are surrounded, as they want this 
organ, which senses to examine and measure their forms, 
their usings, and depressions A quadruped, probably, con- 
ceives as erroneous an idea of any thing near him, as a child 
would of a rock or a mountain that it beheld at a distance 

It may be for this reason, that we often see them frighted 
at things with which they ought to be better acquainted. 
Fishes, whose bodies are covered with scales, and who have 
no organs for feeling, must be the most stupid of all animals 
Serpents, that aie likewise destitute, are yet, by winding 
round several bodies, bettei capable of judging of their 
foim All these, however, can have but very imp ei feet 
ideas from feeling ; and we have already seen, when depiived 
of this sense, how little the rest of the senses are to be 
relied on 

The feeling, therefore, is the guardian, the judge, and 
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Quite occupied with this new kind of existence, I had 
already forgotten the light, ■which was my fiist inlet into 
life , when I once more opened my eyes, and found myself 
again m possession of my former happiness The gratifica- 
tion of the two senses at once, was a pleasure too great for 
utterance 

I turned my eyes upon a thousand vaiious objects , I soon 
found that I could lose them, and restore them at will ; and 
amused myself more at leisure with a repetition of this new- 
made power. 

I now began to gaze without emotion, and to hearken 
■with tranquillity, when a light breeze, the freshness of which 
charmed me, wafted its pei fumes to my sense of smelling, 
and gave me such satisfaction as even inci eased my self- 
love 

Agitated, roused by the various pleasures of my new ex- 
istence, I instantly aiose, and perceived myself moved along, 
as if by some unknown and seciet power. 

I had scaicely proceeded forward, when the novelty of 
my situation once more rendered me immoveable My 
surprise returned ; I supposed that e^very object around me 
had been m motion I gave to them that agitation which I 
produced by changing place , and the whole creation seemed 
once more m disoidei 

I lifted my hand to my head , I touched my forehead j I 
felt my whole frame I then supposed that my hand was the 
piincipal organ of my existence, all its informations weie 
distinct and perfect, and so supeiior to the senses I had yet 
expel lenced, that I employed myself for some time in le- 
peatmg its enjoyments , every part of my person I touched, 
seemed to touch my hand in turn , and gave back sensation 
for sensation 

I soon found that this faculty was expanded over the whole 
surface of my body , and I now fiist began to perceive the 
limits of my existence, which I had in the beginning sup- 
posed spiead over all the objects I saw 

Upon casting my eyes upon my body, and surveying my 
own form, I thought it greatei than all the obiects that sur- 
lounded me I gazed upon my person with pleasure , I 
examined the foi mation of my hand, and all its motions ; 
it seemed to me laige or little in pioportion as I approach- 
ed it to my eyes , I hi ought it veiy neai, and it then hid 
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almost every otiicr object from my sight I began soon 
liouever to find tliat in) sight gave me uncertain in 
formation, and resolved to dtpend upon my feeling for j 
redress j 

This precaution was of the utmost service I renewed I 
my motions and walked forward witli mj face turned to 
wards the Iieivens I happened to stnke lightly apmst a 
palm tree and this renewed m) aurpnsc I laid m) hand on 
this strange body it seemed replete vvith new wonders for 
It did not return me sensation for sensation as my former 
feelings Imd done I perceived that tliere was something 
external and which did not make a part of my own 
existence 

I now thcre/orc resohed to touch whaferer I saw snd 
vainly attempted to touch the sun , I stretched forth m) ' 

arm and felt only )ietding air at eaei) elfort I fell from ' 

one surprise into another for ever) object appeared equally I 
near me and it was not till after an infmitv of trials that I | 
found some objects farther removed than tlie rest 

Amazed witli the illusions and tlieuncertamtv of my stale , 
1 sat down beneath a tree the most beautiful fruits hung j 
upon it vvitlim my reach I stretched forth m) hand and 
they instantlj separated from the branch I was proud of 
being able to grasp a substance without me I held them up 
and their weight appeared to me like an animated power 
that endeavoured to draw them to the earth I found a 
pleasure in conquering their resistance 

I held them near my e>c I considered their form and 
beauty their fragrance still more allured me to bring them 
nearer I approached them to my Jips and drank m their 
odours the perfume invited m) sense of tasting and 1 
soon tried a new sense — ^How new * how exquisite ’ Hitherto 
I had tasted only of pleasure but now it was luxury 
The power of tasting gave me the idea of possession 

Flattered with this new acquisition I continued its ex 
ercise till an agreeable languor stealing upon mj mind 1 
felt all my limbs become heavy and all my desires sus 
pended My sensations were now no longer vivid ana 
distinct but seemed to lose every object and presented 
only feeble images confusedly marked At that instan 
I sunk upon the flowery bank and slumber seized me 
All now seemed once more lost to me It las then as ii 
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was returning to my former nothing How long my sleep 
continued, I cannot tell , as I yet had no perception of time 
My awaking appeared like a second biith ; and I then per- 
ceived that I had ceased foi a time to exist This produced 
a new sensation of fear ; and fiom this mteriuption m life, 
I began to conclude that I was not foimed to exist foi 
ever. 

In this state of doubt and perplexity, I began to harbour 
new suspicions , and to fear that sleep had robbed me of some 
of my late powers ; when turning on one side, to resolve my 
doubts, what was my amazement, to behold another being 
like myself, stretched by my side ’ New ideas now began to 
arise , new passions, as yet unperceived, with feais and plea- 
sures, all took possession of my mind, and piompted my cu- 
riosity love sensed to complete that happiness which was 
begun in the indindual ; and eveiy sense was gratified m all 
its vaiieties. 


CHAP X 


OF OLD AGE AND DEATH * 


Every thing in natuie has its improvement and decay. 
The human form is no sooner ariived at its state of peifec- 
tion, than it begins to decline The alteration is at fiist in- 
sensible ; and often several yeais are elapsed before we find 
oui selves grown old The news of this disagreeable change 
too generally comes from without; and we learn from otheis 
that we grow old, before we are willing to believe the 
report 

When the body has come to its full height, and is ex- 
tended into its just dimensions , it then also begins to re- 
ceive an additional bulk, which rather loads than assists 
it This is formed from fat , which generally at the age of 
thirty-five, or forty, covers all the muscles, and inter- 
iiipts then activity. Every, action is then perfoimed with 

This chapter is tahen from Mr Buffon except where it is marked by 
inserted commas 
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greater labour and the uicrease of si/e onl^ series as s 
forerunner of decaj 

Tlic bones also become every da) more solid In the 
embr)o thc; arc os soft almost ns the muscles of the flesh; 
but by degrees the) harden and acquire their natural 
\agour but still lioucvcr the circulation is earned on 
through them and hou bard socser the bones ma) seem, 
}etthe blood holds its current through them as through 
all other parts of the bod) Of this iie nn) be con 
vinced hv an experiment uhich was flrst accidental!) 
discovered by our ingenious counliyman Mr Jlelcher 
Perceiving at a fntnds house that tlie bones of hogs 
which were fed upon madder were red lie tried it upon 
various animals b) mixing this root with tlieir usual 
food and lie found tint it tinctured the bones m all an 
evident demonstration that the juiccs of the bodj had a 
circulation through the hones He fed some animals alter 
iiately upon madder and tlieir common food for some 
time and he found their bones tinctured with alternate 
lavers m conformity to their manner of living lK>n» 
all this he naturally concluded that the blood circuhted 
through the bones ns it does through cvei) other part of 
the body and that liow solid soever the) seemed jet 
like the softest parts they were furnished through all 
their substance with their proper canals Pseverthelebs 
these canals are of very different capncilies dunng the 
different stages of life In infancy tlie) are capacious 
and the blood flows almost as frcel) through the bones 
as through any other part of the body in manhood 
their size is greatl) diminished the vessels are almost 
imperceptible and the circulation through them is pro 
portionably slow But in the decline of hfe the blood 
which flows through the bones no longer contributing 
to their growth must necessanl) serve to increase their 
hardness Tlie channels that every where run through the 
human frame may be compared to those pipes that we 
every where see crusted on the inside by the water for 
a long tont nuance running through them Both every 
day grow less and less by me small rigid particles winch 
are deposited within them Hius as the vessels are by 
degrees diminished the juices also which were necessary 
for the circulation through them are diminished in pro 
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portion ; till at length, in old age, those pi ops of the human 
frame are not only more solid, but more brittle 

The caitilages, or gristles, which may he considered as 
bones beginning to be formed, grow also moie rigid The 
juices circulating through them, for there is a circulation 
through all parts of the body, eveiy day contiibute to render 
them harder , so that these substances, \i hich, in youth, are 
elastic and pliant, in age become haid and bony As these 
cartilages are geneially placed near the joints, the motion of 
the joints also must, of consequence, become more difficult 
Thus, m old age, eveiy action of the body is perfoimed with 
labour , and the cartilages, formeily so supple, will now 
sooner break than bend 

“ As the cartilages acquiie hardness, and unfit the joints 
for motion, so also that mucous liquor, which is always 
separated between the joints, and which serves, like oil to a 
hinge, to give them an easy and ready play, is now grown 
more scanty. It becomes thickei, and moie clammy, more 
unfit foi answering the purposes of motion , and from thence, 
m old age, every joint is not only stiff, but awkward At 
every motion this clammy liquor is heard to crack , and it is 
not without the greatest effoit of the muscles that its resist- 
ance IS overcome. I have seen an old person, who never 
moved a single joint, that did not thus give notice of the 
violence done to it ” 

The membranes that covei the bones, the joints, and the 
rest of the body, become, as wte grow old, more dense and 
more dry Those which surround the bones, soon cease to 
be ductile The fibres, of which the muscles oi flesh is com- 
posed, become every day more ngid; and while to the touch 
the body seems, as we advance in years, to glow softer, it is, 
in reality, increasing in haidness It is the skin, and not 
the flesh, that we feel upon such occasions The fat, and the 
flabbiness of that, seems to give an appearance of softness, 
which the flesh itself is veiy far from having There are few 
can doubt this, after trying the difference between the flesh 
of young and old animals The first is soft and tender, the 
last IS hard and dry 

Tlie skin is the only part of the body that age does not 
contribute to harden That stretches to every degree of ten- 
sion ; and we have horrid instances of its pliancy, in many 
disorders incident to humanity In youth, therefore, while 
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the body is Mgorous and lnc^L^sl^g it still gives vv-aj to its 
growth But although it thus adapts itstlf to our mcrea 
It does not m the same manner confonn to our dcca) Tlif 
skin vvliicli iiijouth was filled and gloss) when the bod) 
begins to decline lias not eJaslJCil) cnoiigli to slirink enlireh 
w ith Its dmuuuUon It hangs therefore in wrinkles wlutfi 
no art can remove Hve wrinkles of tlie bodv m genera! 
proceed from this cause But those of the face seem to 
proeeed from anollier namel) from the man) vanelies of 
positions into which it is put by the speech the ^ood or the 
passions Ever) gnrnaet and ever) passion wrinkles up the 
visage into (litferent forms iliesc are visible enough in 
voungpersons but what nt first was accidental or tnnsitoi) 
uecomis unalteribl) fixed in the visage as it grows older 

From lienee we ma) conclude that a freedom from pas 
sions not onl) adds to the happiness of the mind but pre 
serves the be uit) of the face ind the person that has not 
felt their influence is less strongl) marled b) the decajs of 
nature 

Hence therefore as wc advance m age the bones the 
cartilages the membranes the flesh the skin and ever) fibre 
of the bod) become mote solid more brittle and more drj 
Every part shrinks everj motion becomes more slow the 
circulation of the fluids is performed witli less freedom 
spiration diminishes tlic secretions alter the digestion be 
comes slow and laborious and the juices no longer sening 
to convey tbeir accustomed nourishment those parts ma) bt? 
said to live no longer when the circul ition ceases fhus the 
body dies by little and little all its functions are diminished 
b) degrees life is driven from one part of the frame to an 
other universal ngidit) prtv ids and death at last seizes 
upon the little that is left 

As the bones the cartilages the muscles and all other 
parts of the bod) are softer in women than in men these 
parts must of consequence require a longer time to come 
to that hardness which hastens death ^vomen therefore 
ought to be a longer time in growing old than men and 
this IS actually the case If vve consult the tables which ha'^ 
been diawn up respecting human life we shall find that after 
a certain age the) are more long lived than men all other 
circumstances the same A woman of sixty has a better 
chance than a man of the same age to live till eight) Upon 
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the whole, we may infei, that such peisons as have been slow 
in coming up to maturity, will also be slow m growing 
old , and this holds as well with regard to other animals as 
to man 

The whole duration of the life of either vegetables or ani- 
mals, may be, in some measuie, determined fiom then man- 
nei of coming to maturity The tree, oi the animal, which 
takes but a shoit time to increase to its utmost pitch, peiishes 
much sooner than such as are less piematuie In both the 
increase upwards is first accomplished , and not till they have 
acquired then greatest degree of height do they begin to 
spread in bulk Man grows m stature till about the age of 
seventeen , but his body is not completely developed till 
about thirty Dogs, on the other hand, are at their utmost 
size in a year, and become as bulky as they usually are m 
another However, man, who is so long in growing, con- 
tinues to live fourscore, or a hundred years , but the dog 
seldom above twelve or thirteen In general, also, it may be 
said, that large animals live longer than little ones, as they 
usually take a longer time to giow But in all animals, one 
thing IS equally certain, that they carry the cause of their 
own decay about them , and that their deaths are necessary 
and inevitable The prospects which some visionaries have 
formed of perpetuating life by remedies, have been often 
enough proved false by their own example Such unac- 
countable schemes would, therefore, have died with them, 
had not the love of life always augmented oui credulity 
When the body is naturally well formed, it is possible to 
lengthen out the period of life for some years by manage- 
ment Temperance m diet is often found conducive to this 
end The famous Coinaro, who lived to above a bundled 
years, although his constitution was naturally feeble, is a 
strong instance of the benefit of an abstemious life Mode- 
ration in the passions also may contribute to extend the term 
of oui existence “ Fontenelle, the celebrated writer, was 
naturally of a very weak and delicate habit of body He was 
affected by the smallest irregularities , and had frequently 
suffered severe fits of illness from the slightest causes But 
the remarkable equality of his temper, and his seeming want 
of passion, lengthened out his life to above an hundred It 
was remarkable of him, that nothing could vex oi make him 
uneasy, every occurrence seemed equally pleasing, and no 
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even > however unfortunate sccineil to come unexpected” 
However the term of hfe can be prolonged but for a very 
little time by any art we can use We are told of men who 
have lived bejond the ordtnarj duntion of human existence, 
such as Parr who Intil to a himdad and fort) four, and 
Jenhins to a Imndrctl and sixtj five jet these men used no 
peculiar arts to prolong lifu on iht contrarj it appears 
that these ns v\ ell as others rtmarKahle for tlieir longcnty, 
were peisants accustomed to the greatest fatigues who had 
no settled rules of diet but who often indiilgLU in accidental 
excesses Indeed if we consider that the Lnropcan the 
Negro the Chinese and tlie Atntncan tlie cmlizod man and 
the savage the neh and the poor the mlnhitnnt of the city 
and of the countrv though all so difftrint in other respects 
are jetcnCtrelj similar rn the penod allotted them for hnng 
if we consider that neither the dilTtance of nee of clinvvte 
of nounshment of convcnienct or of soil makes anj differ 
enct in the term of lift if wt consider that those men who 
hv e upon nw flesh or dned fishes upon sago or nee upon 

cassavi or upon roots nevertheless Jne as Jong ns those who 

are fed upon bread and meat we shall rcadil) be brought to 
achnonltdge that tbe duration of lift depends neitbcr upon 
habit customs or the quantity of food we shall confess 
that nothing can change the laws of that mechanism which 
regulates the number of our years and winch can chiefl) be 
affected onl) b) long fisting or great excess 

If there be an) difference m the different periods of man 6 
existence it ought principally to be isenbed to the quality 
of the air It lias been observed that m elevated situations 
there have been found more old people thin m those that 
were low The mountains of Scotland Wales Auvergne 
and Switzerland have furnished more instances of extreme 
old age than the plains of HoUind Flinders German) or 
Poland But m general the duration of life is nearl) the 
same m most countries Man if not cut off bv iccidental 
diseases is often found to l«e (o nmet) or i hundred 
Our ancestors did not live be)ond that date ind since the 
times of David this term has undergone httle alteration 
If we be asked how m the beginning men lived so much 
longer than at present and bv what means their bves wete 
extended to nine hundred ancf thirty or even nine hundred 
and sixh vears it mi) be insnered that the productions ot 
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the eartn, upon uhicli they fed, might lie of a different nature 
at that time from uhat they are at piesent “ It may be 
ansueredj that the term uas abridged by Divine command, 
in order to keep the earth from being overstocked with hu- 
man inhabitants ; since, if every person were now to live and 
generate for nine hundred years, mankind would be increased 
to such a degree, that there would be no loom for subsist- 
ence • so that the plan of Providence would be altered ; 
w'hich is seen not to pioduce life ivithout providing a pioper 
supply.” 

But to whatever extent life may be prolonged, or however 
some may have delayed the effects of age, death is the cei- 
tam goal to wdnch all are hastening All the causes of decay 
winch have been mentioned contribute to bring on this 
dreaded dissolution. How^evei, nature approaches to this 
awful period by slow' and imperceptible degiees , life is con- 
sumed day aftei day , and some oiie of our faculties, or vital 
principles, is every hour dying before the rest , so that death 
IS only the last shade m the pictuie, and it is probable that 
man suffeis a greater change m going fiom youth to age^ 
than from age into the grave When we fiist begin to live, 
our lives may scarcely be said to be our owm , as the child 
grows, life increases in the same propoltion , and is at its 
height m the prime of manhood But as soon as the body 
begins to decrease, life decreases also , for as the human 
frame diminishes, and its juices circulate m smaller quantity, 
life diminishes and circulates with less vigour ; so that as 
we begin to live by degrees, we begin to die in the same 
mannei . 

Why then should we feai death, if oiii lives have beeri 
such as not to make eteirtity dreadful ^ ^^Tiy should w'e feat 
that moment, which is prepared by a thousand other mo- 
ments of the same kind ? the first pangs of sickness being 
probably greater than the last struggles of departure Death, 
in most persons, is as calmly endured as the disorder that 
brings It on If we inquire from those whose business it is 
to attend the sick and the dying, w'e shall find that, except 
in a very few' acute cases, wheie the patient dies in agonies, 
the greatest number die quietly, and seemingly w'lthout pain ; 
and even the agonies of the foimer lather teiiify the spec- 
tators than torment the patient , foi how many have we not 
seen who have been accidentally relieved from this extremity^ 
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and jet had no inetnorj of what thcj then endured ^ In fact 
they had ceased to Inc dunng tint tnn( when they ceased to 
im\e sensation , and their pains were onlj those of which they 

had an idea , , ^ ? a » 

Tlie greatest number of manhind die tJierefore without 
sensation and of those few that still prcscnc their faculties 
entire to the last moment there » scarcclj one of thcni that 
does not also prescrae the hopes of still outlmng his nisor 
dcr Nature for the happiness of man has rendered this 
sentiment stronger than his reason A person djing of an 
incurable disorder which he must hnow to be so bj frequent 
examples of his case which he perceives to be so by the 
inquietude of all around him bv tlie tears of his fnends and 
the departure or the face of the phjsician is neiertheless 
still in hopes of getting oxer it IIis interest is so grwt, 
that he onlj attends to his own representations the judg 
ment of others is considtrctl as a haslj conclusion and 
while death cverj moment mabes new inroads upon his con 
stitution and aestrojs life in some part hope still seems 
to escape the universal ruin and is the last tlmt submits to 
the blow 

Cast jour eves upon a sick man who has a hundred times 
told )OU that he felt himself dung that he w*as coP'inW“ 
he could not recoier and that lie was rcadj to expire 
mine what passes on his visage when through zeal or m 
discretion any one comes to tell Inm that his ^ 

hand ^ou will see him change like one who is tola an 
unexpected piece of news He now appears not to nave 
thoroughly believed what he had been telling }OU himsel 
he doubted much and his fears were greater than Ins 
Iiopes but he still had some feeble expectations of Imng 
and would not have seen the approaches of deatli unless 
he had been alarmed by the mistaken nssiduitj of Jus 
attendants 

Death therefore is not tlait terrible thing which we s p 
pose It to be It is a spectre which frights us at a distance 
but which disappears when we come to approach it mo 
closely Our ideas of its terrors are conceived in prejudic^ 
and dressed up by fan<^ we regard it not onl) 
est misfortune but as idso an evil accompanied watn 
most excruciating tortures we have even increased our a? 
prehensions, by reasoning on the extent of our suflering 
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“ It must be dieaclful, ' saj some, “ since it is sufficient to 
separate tlie soul fiom tlie body* it must be long, since our 
sufferings are propoitioned to the succession of our ideas; 
and these being painful, must succeed each other with 
extreme rapidit} ” In tins manner has false philosophy 
laboured to augment the miseries of our nature, and to 
aggra\ate that period uhich Nature has Kindly covered uith 
insensibilit) Neither the mind nor the body can suffer 
these calamities the mind is, at that time, mostl) without 
ideas , and the hodv too much enfeebled to he capable of 
percening its pain A ■vei*) acute pain pioduccs either death 
or fainting, which is a state similar to death the body can 
suffei hut to a certain degree, if the toiture become exces- 
sive, it destiojs itself ; and the mind ceases to peiceive, when 
the body can no longei enduie 

In this manner, exccssne pain admits of no leflection: 
and where\er there are an) signs of it, W'e may he sure that 
the sufferings of the patient are no greatei than w'hat w'e our- 
selves may ha^e lememhered to endure 

But, in the article of death, we have many instances in 
which the dying person has sliewm that ^ely reflection w'hicli 
presupposes an absence of the greatest pain , and, conse- 
quently, that pang w Inch ends life cannot e\en he so great 
as those wdiich have preceded Thus, when Chailes XII. 
was shot at the siege of FredericKshall, he w'as seen to clap 
his hand on the hilt of his sword , and although the blow 
was gieat enough to tei inmate one of the boldest and biavest 
lives 111 the w'oild, yet it w^as not punful enough to destioy 
reflection He peiceived himself attacked , he leflected that 
he ought to defend himself, and his body obeyed the im- 
pulse of his mind, e\en in the last extremity Thus it is the 
piejudice of persons m health, and not the body in pain, that 
makes us suffer fioni the appioach of death , we have all our 
lives conti acted a habit of making out excessive pleasures and 
pains, and nothing hut lepeated expeiience shew's us how 
seldom the one can he suffei ed, oi the othei enjoyed to the 
utmost 

If there be any thing necessary to confiim what we have 
said concerning the gradual cessation of life, oi the insensi- 
ble appi caches of oui end, nothing can moie effectually piove 
it than the uncertainty of the signs of death. If we consult 
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wlmt Winslow or Bnilner lm\L 8 ml upon this subject we 
shall be convinced tliat bctncen life and death the shade is 
so \er) undistinguishable tint c\cn all the powers of art can 
scarcely delermint where the one ends and the other begins 
The colour of the sisagfc the warmth of the body the sup 
pleness of the joints an. but uncertain signs of life still sub 
aisting while on the eontmry the paleness of the tom 
plexion the coldness of the body the stifTness of the extre 
mities the cessation of all motion and the total insensibility 
of the parts are but uncertain marks of death begun In 
the same manner also with regard to the pulse and the 
breathing these motions are often so kept under that it u 
impossible to perceive them By approaching a looking 
glass to the mouth of the person supposed to bt dead people 
often expect to find whether he breathes or not But this 
is a very uncertain expenment the glass is frequently *ul 
lied by the vapour of the dead nnns bnd> and often the 
person is still alive although the glass is no way tarnished 
In the same mannef neither burning nor seanfjmg neither 
noises m the ears nor pungent spirits applied to the nostnls 
give certain signs of the discontinuance of life and there are 
many instances of persons who have endured them all and 
afterwards recovered walhout any external assistance to the 
astonishment of the spectators How careful therefore, 
should we be before vve commit those who are dearest to 
us to the grave to be well assured of their departure expe 
rience justice humanity all persuade us not to hasten the 
funerals of our friends but to keep their bodies unbuned un d 
we have certain signs of their real decease 
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CHAP. XI. 

B 

OF THE VARIETIES IN THE HUMAN RACE 


Hitherto we have compared man with othei animals , 
we now come to compaie men with each other We have 
hitheito considered him as an mdividuah endowed with ex- 
cellencies above the lest of the cieation ; we now come to 
consider the advantages which men have ovei men, and the 
various kinds with which oui earth is inhabited 

If we compaie the minute diffeiences of mankind, theie 
is scarce one nation upon the earth that entirely lesembles 
another , and there may be said to be as many different 
lands of men as theie are countries inhabited One 
polished nation does not differ more fiom another, than 
the merest savages do from those savages that he even 
contiguous to them , and it frequently happens that a ri- 
ver, or a mountain, divides two barbarous tubes that are 
unlike each other m manners, customs, features, and com- 
plexion But these differences, howevei peiceivable, do 
not form such distinctions as come within a general pic- 
ture of the varieties of mankind Custom, accident, oi 
fashion, may produce considerable alterations m neigh- 
bouring nations , their being derived from ancestors of a 
different climate, or complexion, may contiibute to make 
accidental distinctions, which every day grow less , and 
it may be said, that two neighbouring nations, how unlike 
soever at first, will assimilate by degrees , and by long 
continuance, the difference between them will at last be- 
come almost impel cep tible. It is not, theiefoie, between 
contiguous nations we are to look for any strong marked 
varieties in the human species it is by comparing the in- 
habitants of opposite climates and distant countries ; 
those who live within the polai circles, with those be- 
neath the equatoi , those that live on one side of the globe, 
with those that occupy the other 

Of all animals, the differences between mankind are the 
smallest Of the lower i aces of creatuies, the changes aie 
so great as often entirely to disguise the natural animal, 
and to distort, oi to disfiguie, its shape. But the chief 
VOL I — 15-16 2 X 
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dificrcnccs m nun ire rather u1 tii from the tmeture of lus 
si in than the i intty of his figure is in all climates lit 
]irtstr\LS his erect (knortnitiil iini! the iinrKul snpenoritv 
of lus form If ue look roiind the uorld there seem to he 
not ibove six* distinct \ irieties in the hit inn spetie-s eatli 
of nhieli Is stron^I) marked and spe iks the kind seldom to 
ln\e mixed with mi) other Hut there is nothing m the 
shape nuthing m the ficuUies that shews their cominj; 
from dillereiit originals ind the \arieties of ehmate of 
nounshnient and eustoin are snniLicnt to produce eicry 
change 

The first distinct race of ineit is fruind round the polar 
regions Xlie Lapl mders the 1 >c}iiimanx Indians the fca 
moLid Tartars the mhabtlants of No\a/embli the Horan 
dians the Grecnl imlers mid the natives of Kamtschatka 
may he considered ns one peuihar race of people all 
greatlj rcseinhhng each other m tliiir stature their com 
plexion their customs and their loiionntc flicse in 
tions being under a rigorous thmite where the prodiic 
tions of nittire are hut few and the pronsions coirsc 
and unwholesome their bodies have shrunk to the nature of 
their food and tlieir complexions have sufTLrtd from 
cold almost a similar change to what licit is known to pro 
duce their colour being n deep brown m some places in 
dining to actual bhckntss lliesc therefore in general 
are found to be a race of short stature and odd dnpt 
With countenances is savage is their manners are barbar 
ous llie visage in these countries is large and broad tlie 
nose flat and short the c)es of a )elloui 3 li hrowai m 
dining to blackness the eve lids drawn towards the 
temples the cheek bones cxtremel) high the mouth verj 
large the lips thick and turned outwards the voice tlun 
and squeaking the head large the hair black and straight 
the colour of the skin of n dark gnjish fliey art 
short in stature the generality not being above four ket 
high and the tallest not above five Among all these na 
tions the women are as deformed as the men and resemble 
them so nearly that one cannot at first distinguish the sexes 
among them 

*Ih e taken four of these ^aretes from Li nxus thos of lie 
Laplanders and Tartars from Me BuSbo 
t Kjantz 
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Tiiese nations not only resemble each otliei in then de- 
tormity, their dwarfishne's, the coloui of their hau and 
eyesj but they have, in a gieat measure, the same inclina- 
tions, and the same manners, being all equally lude, super- 
stitious, and stupid The Danish Laplanders have a laige 
black cat, to which they communicate then seciets, and 
consult in all their affaiis Among the Swedish Laplanders 
there is in every family a drum foi consulting the devil ; 
and although these nations are robust and nimble, yet they 
are so cowardly that they nevei can be brought into 
the field. Gustavus Adolphus attempted to foim a re- 
giment of Laplanders, but he found it impossible to accom- 
plish his design ; for it should seem that they can live only 
in then own country, and m then mvn manner. They 
make use of skates, which are made of fii, of neai three 
feet long, and half a foot broad ; these aie pointed, and 
raised before, and tied to the foot by straps of leathei 
With these they skate on the icy snow, and with such velo- 
city, that they veiy easily oveitake the swiftest animals. 
Tliey make use also of a pole, pointed with iron at one 
end, and rounded at the othei This pole serves to push 
them along, to dnect then course, to support them fiom 
falling, to stop the impetuosity of then motion, and to kill 
that game which they have overtaken. Upon these skates 
they descend the steepest mountains, and scale the most 
ciaggy piecipices ; and, m these exeicises, the women aie 
not less skilful than the men Tliey have all the use of the 
the bow and aiiow, which seems to be a contiivance com- 
mon to all baibaious nations ; and which, however, at first, 
required no small skill to invent They launch a javelin, 
also, with great foice, and some say, that they can hit a 
mark, no larger than a crown, at thirty yards distance, 
and with such force as would pierce a man through 
They are all hunters, and particularly pursue the ermine, 
the fox, the ounce, and the martin, for the sake of then 
skins. These they baiter, with then southern neighbours, 
for brandy and tobacco ; both -which they are fond of to 
excess Then food is principally diied fish, the flesh of 
rein-deei and bears. Their bread is composed of the bones 
of fishes, pounded and mixed with the inside tender bark 
of the pine-tiee. Their drink is tram oil oi brandy, and, 
when deprived of these, water, in which jumper beiries 
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lia\e been infused With regard to tlicir morals they have 
all tilt virtues of simplicit) and nil tht vitcs of ignorance 
Tliey ofitr their utves and dniighttrs to strangers and 
Bctm to think it n particular honour if thtir ofitr be ac 
cepttd Ilic) lime no idea of religion or a Supreme Be 
ing the greatest number of them are idohters and their 
superstition is as profound ns tlieir uorship is contemptible 
Wretched and ignorant ns the) art )et they do not want 
pride the) set themselves far above the rest of mankind 
and Krnntz assures us tint when the Greenlanders are 
got together nothing is so customnry among them as to 
turn the Luropenns into ridicule Tliey nre obliged 
indeed to )ield them the pre eminence in understanding 
nnd mechanic arts but they do not know how to set 
nnvvnlue upon these riu.) therefore count themselves the 
onl) civilized nnd well bred people in the world and it is 
common with them when the) see n quiet or a modest 
stringer to sny that he is almost as well bred as a Green 
lander 

Prom tins descnption therefore tins wliole race of peo 
pie may be considered ns distinct from anv other — liicir 
long continuance in a climate the most inhosp table their 
being obliged to subsist on food tlie most coarse nnd ill 
prepsred the savagentss of their manners nnd their labon 
ous lives all Inve contributed to shorten their stature and 
to deform their bodies • In proportion os we npproach 
towards the north pole the size of the natives appears to 
dimmish growing less and less as vve advance higher till we 
come to those latitudes tliat arc destitute of nil inhabitants 
wh itsoever 

Tlie wretched mtives of these climates seem fitted by 
nature to endure the ngours of their situation As their 
food is but scanty and precarious tlieir patience in hunger 
13 amazing j A man who has eaten nothing for four 
days can manage Ins little canoe m the most furious 
waves and calmly subsist m the midst of a tempest that 
would quickly dish an European boat to pieces Their 
strength is not less amazing than their patience a woman 
among them will carry a piece of timber or a stone near 
double the weight of what an European can lift Their 
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bodies are of a dark grey all over ; and their faces blown, 
or olive. Tlie tincture of then skins pertly seems to arise 
from their duty manner of Imng, being geneially daubed 
with train-oil ; and partly from the rigours of climate, as 
the sudden alteiations of cold and law air in ivintei, and 
of burning heats in summer, shade their complexions by 
degiees, till, m a succession of geneiations, they at last be- 
come almost black As the countries in which these reside 
aie the most barren, so the natives seem the most bar- 
barous of any part of the eaith Tlieir moie southern 
neighbours of Ameiica, treat them with the same scorn 
that a polished nation would tieat a savage one; and ne 
may readily judge of the rudeness of those manners, which 
even a native of Canada can think more barbarous than his 
own. 

But the giadations of nature are imperceptible; and, 
while the north is peopled with such miserable inhabitants, 
there are here and there to be found, upon the edges of these 
regions, people of a laiger stature, and completer figure 
A whole race of the dwarfish breed is often found to come 
down from the north, and settle more to the southward ; 
and, on the contrary, it sometimes happens that southern 
nations are seen higher up, in the midst of these diminutive 
tribes, where they have continued for time immemorial 
Thus the Ostiac Tartars seem to be a lace that have tra- 
velled down from the north, and to be originally sprung 
fiom the minute savages we have been describing. 
There are also Norwegians and Finlandeis, of pioper 
stature who are seen to inhabit in latitudes higher even 
than Lapland These, howevei, aie but accidental migra- 
tions, and serve as shades to unite the distinct varieties of 
mankind 

The second great \ariety in the human species, seems 
to be that of the Taitar lace, fiom whence, piobably, 
the little men we have been desciibing oiiginally pro- 
ceeded The Taitai country, taken in general, compre- 
hends the gieatest pait of Asia , and is, consequently, a 
general name given to a number of nations, of various 
foims and complexions But, however they seem to differ 
from each othei, they all agree m being veiy unlike the 
people of any othei countiy All these nations have the 
uppei part of the visage veiy bioad, and wrinkled even 
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ululejct m their youth Tliur noses arc short and flat 
their c)cs httic and sunk in tlicir Iieads and in sonic of 
tlicin theynrt seen fiveorsix inches asunder 'lliur cheek 
bones are high the loner part of tlicir usage narrow the 
chin long and advanced fonianl tlieir teetli of an enormous 
size and growing separate from each other their C)ebrows 
tliick large and covering theircjes their ejclids thick the 
face broad and flat the comple'Xion olive coloured and the 
liair black Tlie) are of a middle size extremely strong 
and very robust Thej have but little beard vvlncli groirs 
straggling on the chin Tliey hav e large tliiglis and short 
legs 1 lie ugliest of all are the Calmucks in whose appear 
ance there seems to be something frightful Tliej all lead 
an erratic life remaining under tents of hair or skins 
Tliey live upon Iiorse flesh and that of camels either raw or 
a little sodden between the Iiorse and the saddle They 
eat also fish dried in the sun Tlicir most usual dnnk is 
mares milk fermented with millet ground into meal 
all have the licad shaven except a lock of havr on the top 
which thej let grow sufficiently long to form into tresses on 
each side of the face TIic women who arc as ugl) as the 
men Wtar their hair, which the) bind up with bits of cop 
per and otlicr ornaments of a like nature llie majontr 
of these nations liavc no religion no settled notions of mo 
raht) no decency of behaviour 'lliey are clnefly robbers 
and the natives of Dagestan who live near their more 

f 'olished neighbours make a traffic of Tartar slaves who 
lave been stolen and sell them to the Turks and the Per 
sians Their chief riches consist m horses of which per 
haps there are more in Tnrtary than m an) other part of the 
world The natives are taught by custom to live in the 
same place with their horses thc) are continually empIo)ed 
m managing them and at last bring them to such great 
obedience that the horse seems actually to understand the 
rider s intention 

To this race of men also we must refer the Chinese and 
the Japanese however different they seem in their manners 
and ceremonies It is the form of the bod) that w® 
are now principally considering and there is between 
these countries a surprising resemblance It is in 
ral allowed that the Chinese have broad faces sm'd 
e)es flat noses and scarce any beard that tliey are broa 
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and square shouldered, and rathei less in stature than Eu- 
ropeans. These are marks common to them and the Tai- 
tais, and they may, therefore, be consideied as being de- 
rived from the same original “ I have observed,” says 
Chardin, “ that m all the people from the east and the 
noith of the Caspian sea, to the peninsula of Malacca, that 
the lines of the face, and the formation of the visage, is the 
same. This has induced me to believe, that all these 
nations are denved from the same original, however diffeient 
either their complexions or their manners may appear : foi 
as to the complexion, that proceeds entirely fiom the climate 
and the food, and as to the manners, these aie generally 
the result of their different degiees of wealth or power ” 
That they come from one stock, is evident also fiom this, 
that the Tartars who settle m China, quickly resemble the 
Chinese, and, on the contrary, the Chinese who settle 
in Taitary soon assume the figure and the manneis of the 
Tartars. 

The Japanese so much resemble the Chinese, that one 
cannot hesitate to rank them m the same class They only 
differ in being rather brownei, as they inhabit a more south- 
ern climate They are, in general, described as of a blown 
complexion, a shoit statuie, a broad flat face, a veiy 
little Teaid, and black hair. Their customs and ceiemo- 
mes aie nearly the same ; their ideas of beauty similar ; 
and then aitificial deformities of blackening the teeth, 
and bandaging the feet, entiiely alike m both countiies 
They both, theiefore, proceed fiom the same stock; and 
although they differ veiy much from their brutal progeni- 
tors, yet they owe then civilization wholly to the mild- 
ness of the climate in which they reside, and to the pe- 
culiar fertility of the soil To this tube, also, we may le- 
fer the Cochin Chinese, the Siamese, the Tonquinese, 
and the inhabitants of Arracan, Laos, and Pegu, who, 
though all differing from the Chinese and each other, nevei- 
theless have too strong a resemblance not to betray then 
common original 

Another, which makes the third variety in the human 
species, is, that of the southern Asiatics, thefoim of whose 
featuies and persons may be easily distinguished from those 
of the Tartar races The nations that inhabit the peninsula 
of India, seem to be the pimcipal stock from whence the 
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inhabitants of the islamls that he sentitred m the Indian 
ocean ha\e been peopled Hiey nte m gencrvl of a «lca 
cltr sliape with long stmghl blick hair, and often witli llo 
man noses Tims tlicy restiiible tlie Luropcans m stature 
and features » but greatly difltr in colour and habit of bodi 
i lie Indians are of an oine colour and in tlie more south 
ern parts quite black althoiigli the nord Mogul m 
their language signifies n white man ^lie women are oc 
treinely delicate and bathe \ciy often they arc of an 
oh%e colour ns well as the men their kgs and thighs 
are long and their bodies ‘short ulnch is the opposite to 
what IS seen among the women of Lurope Tliey are as 
I am assured by no means so fruitful as tlie European wo 
men but they fe*cl the pains of child birth mth much less 
sensibility and arc generally up and well the day follow 
ing In fact these pains seem gre*atest in all countnes 
where the women are most delicate or tlie constitution 
enfeebled by luxury or mdoltncc llie women of saw^ 
nations seem in a great measure exempt from painful 
labours ande\entlie hardworking wnes of the peasants 
among ourseUes ha\e this ad^amtage from a life of m 
dustry that tlicir child bearing is less painful Overall In 
dia the children arrive sooner at maturity than with us 
of Europe They often many and consummate the bus 
band at ten years old and the wife at tight and they frt 
quentlyhave children at that age However the women 
who are mothers so soon cease beanng before they are ar 
nved at thirty and at that time they appear wrinkled and 
seem marked with all the defonmties of age Hit Indians 
have long been remarkable for their cowardice and effe 
minacy every conqueror tint has attempted the inva 
Sion of their country bnving succeeded Hie warmth of 
the climate entirely influcncrs their manners they are 
slothful submissive and luxunous satisfied wath sensual 
happiness alone they find no pleasure in thinking and 
contented with slavery they are ready to obey any mas 
ter Many tribes among, them eat nothing that has life 
they are fearful of killing tlie meanest insect and have even 
erected hospitals for the maintenance of all kinds of vtr 
inin The Asiatic dress is a loose flowing garment ra 
ther fitted for the purposes of peace and indolence than 
of industry oi war The vigour of the Asiatics is m ge 
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neral, conformable to their dress and nouiisliment , fed upon 
rice, and clothed in effeminate silk vestments, their soldieis 
are unable to oppose the onset of an European army ; and 
from the times of Alexandei to the piesent day, we have 
scarcely any instances of their success in arms Upon the 
whole, therefore, they may be considered as a feeble race of 
sensualists, too dull to find raptuie in any pleasuies, and too 
indolent to turn their gravity into msdom To this class we 
may refer the Peisians, and Arabians, and, in geneial, the 
inhabitants of the islands that he scattered in the Indian 
ocean. 

Tire fourth striking vaiiety m the human species, is to 
be found among the negroes of Afiica This gloomy race 
of mankind is found to blacken all the southern parts of 
Africa, fiom eighteen degiees north of the line, to its ex- 
treme termination at the Cape of Good Hope I know it 
is said, that the Caffies, who inhabit the southern extre- 
mity of that large continent, aie not to be lanked among 
the negro race . howevei, the difference between them, in 
point of colour and featuies, is so small, that they may 
veiy easily be giouped m this geneial picture , and in the 
one or tivo that I have seen, I could not perceive the 
smallest difference. Each of the negio nations, it must 
be owned, differ from each other ; they have their peculiar 
countries for beauty, like us, and diffeient nations, as m 
Em ope, pride themselves upon the legulaiity of their fea- 
tures. Those of Guinea, for instance, aie extiemely ugly, 
and have an insuppoi table scent , those of Mosambique 
are reckoned beautiful, and have no ill smell whatsoever. 
The negroes, in geneial, aie of a black coloiii, noth a 
smooth soft skin. This sinothness pioceeds from the 
downy softness of the haii which glows upon it , the 
stiength of which give a loughness to the feel, in those of 
a white complexion Then skins, therefoie, have a velvet 
smoothness, and seem less biaced upon the muscles than 
ours The ban of then heads differs entirely from what 
We are accustomed to, being soft, woolly, and shoit The 
beaid also paitakes of the same qualities , but m this it 
differs, that it soon turns gray, which the hair is seldom 
found to do ; so that several are seen with white beards, 
and black ban, at the same time Then eyes aie gene- 
rally of a deep hazel ; their noses flat and short , their lips 
VOL 1.-15-16. 2Y 
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tliick ninl tumid niul tlitir Uttli of nn oorj nliitencss 
I Ins thtir on^\ W-nit) 1jowc\tr is set off by tbc colour 
of llicir skin the centrist between the black and white 
being the more obscri ible It is false to say tliat tlieir 
features are deformed by art since in the negro children 
born in European conntnes the same deformities arc seen 
to prevail the same flatness in the nose and the same 
nrommenec m the lips Ibe) are iti gtncnl said to be 
well sUipcd hut of such vs 1 bale seen I never found one 
tint might l)C justl) c vUi d so tbeir kgs being mostly ill 
formed md eoininonly iKndmg outward on the slun bone 
But It IS not only m those parts of tlieir bodies that are 
obvious that they ire dispropoitioned those parts which 
ai long us ire usudly concealed by dress with them are 
lar^e and hiigind * Ibe woineiis bre ists after bearing 
one child hang down below the navel and it is ciistoinaiy 
with them to suckle the clnld at tbur bicks b) throwing 
the breasts over the shoulder As tlicir persons arc thus 
natunlly deformed at le ist to our imaginations tlieir 
tiuiids are equally incapable of strong exertions Tlie 
cluuate seems to relax their mental powers still more than 
those of the bodv they are therefore in general found 
to be stupid indolent and mischievous Jlie Arabians 
themselves many colonies of whom have migtaltd south 
ward into the most inlnml parts of Africa stem to have 
degenerated from their ancestors forgetting their an 
cient lea mng and losing their beauty they have becomt 
i race scarcely any vvay tUstinguishable from the original 
intivis Nor does it seem to have fared otherwise vvath 
the Portuguese who about two centuries ago settled 
along this coast Tlvey aUo arc become almost as black 
ns the negroes md are smd by some to be even more 
barbarous 

The iiihabilants of America make a fifth race as diflereut 
from all the rest m colour ns thc\ are distinct in habitation 
Tlie natives of America (eccept m the northern extremity 
where they resemble the Laplanders) are of a red or copper 

T ntiTus n pr ma 1 nca sua Af c nas dep gU 

al wdtl (■ rmeinpirlegetJ taili^cst’intes quo 1 ginum pud nsuuncupat 
Attamen nl 1 diflcrunt a nostril bus la 1 ic p rte ns 
il nd^ s nt al quantulum lunv d ora In homu bus t m pen set 
lon^ 0 ct niulco laxior 
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coloul ; and although, in the old woild, different climates 
produce a variety of complexions and customs, the natives 
of the new continent seem to resemble each other m almost 
every respect. They are all nearly of one colour ; all have 
black thick straight hair, and thin black beards ; winch, 
however, they take care to pluck out by the roots They 
have, in general, fiat noses, with high cheek-bones, and 
small eyes ; and these deformities of nature they endeavoui 
to increase by art : they fiatten the nose, and often the 
whole head of their children, while the bones are yet sus- 
ceptible of ever)’’ impression They paint the body and face 
of vanous colouis, and consider the hair upon any part of it, 
except the head, as a deformity which they are careful to 
eradicate. Their limbs are generally slighter made than 
those of the Europeans ; and, lam assured, they aie far fiom 
being so strong All these savages seem to be cowardly ; 
they seldom are known to face their enemies m the field, but 
fall upon them at an advantage , and the greatness of their 
fears senses to increase the rigours of their cruelty. The 
wants which they often sustain, make them siiiprismgly 
patient in adversity; distress, by being gromi familiar, be- 
comes less terrible ; so that their patience is leSs the result 
of fortitude than of custom They have all a seiious air, 
although they seldom think; and, however ciuel to theii 
enemies, aie kind and just to each other. In short, the 
customs of savage nations in every country aie almost the 
same; a ivild, independent, and precarious life, produces a 
peculiar tram of virtues and vices • and patience and hos- 
pitality, indolence and rapacity, content and sincerity, are 
found not less among the natives of America, than all the 
barbarous nations of the globe; 

The sixth and last variety of the human species, is that 
of the Europeans, .md the nations bordering on them In 
this class we may reckon the Georgians, Ciicassians, and 
Mingielians, the inhabitants of Asia Minor, and the noithein 
parts of Africa, togetliei with a pait of those countries which 
he north-west of the Caspian sea The inhabitants of these 
countries differ a good deal from each other, but they 
generally agree in the colour of then bodies, the beauty of 
their complexions, the largeness of their limbs, and the vigoui 
of their understandings Those aits vdiich might have hod 
their invention among the othei races of mankind, have 
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come to perfection there In Inrhorous countncs the inha 
bitants go either naked or ore awbrardly clothed in furs or 
fuithcrs m countries semi barbarous the robes ore loose 
and flomng but here tlic clothing is less mode for show 
than expedition and unites, as much as possible the ex 
tremes of omomcnt and dispatch 

To one or other of these classes i\ c may refer the people of 
everj countr) and os each nation has been kss visited by 
strangers or has had less commerce nath the rest of man 
kind we find their persons and their manners more strongly 
impressed wth one or other of the characters mentioned 
above On the contrary in those place's where trade has 
long flounshed or wliere enemies have mademanj incur 
sions the races ore usual!) found blended and properly fall 
beneath no one elinractcr llius in the islands of the 
Indian ocean where a trade has been earned on for time 
immemorial the inhabitants appear to be a mixture of all 
the nations upon tlic earth white olwe browai and black 
men are all seen living together in tlic same ci^ and pro 
pagate a mixed breed that can be referrod to none of the 
classes into vvhicli naturalists have thought proper to divide 
mankind 

Of all the colours by which mankind is diversified it is 
easy to perceive that ours is not only the most beautiful to 
the eje but the most advantageous Tlie fair complexion 
seems if I may so express it as n transparent covering to 
the soul all the variations of the passions every expression 
of joy or sorrow flows to the check nnd without language 
marks the imnd In the slightest cliange of health also the 
colour of the European face is the most e\act index and 
often teaches us to prevent those disorders that we do not 
as yet peiceive not but that the African black and the 
Asiatic olive complexions ndmit of their alterations also 
but these are neither so distinct nor so visible as with 
us and in some countries tlie colour of the visage is 
never found to change but the face continues in the 
same settled shade in shame and in sickness in anger ard 
despair 

The colour therefore most natural to man ought to be 
that which is most becoming and it is found that in all 
regions the children aiebomfur or at least red and that 
they grow more blacl or tawny as they advance in age 
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It should seem, consequently, that man is naturally white; 
since the same causes that darken the complexion in infants^ 
may have oiiginally operated, in slower degrees, in blacken- 
ing whole nations. We could, theiefore, readily accoun 
foi the blackness of different nations, did we not see the 
Ameiicans, who live uiidei the line, as well as the natives of 
Negioland, of a led colour, and but a veiy small shade 
darker than the natives of the northern latitudes, in the saiiie 
continent. For this reason, some have sought foi other 
causes of blackness than the climate ; and have endeavoured 
to prove that the blacks aie a lace ojp people bied from one 
man, who was maiked with accidental blackness This, 
however, is but mere ungrounded conjecture : and, although 
the Americans are not so dark as the negioes, yet we hiust 
still continue in the ancient opinion, that the deepness of 
the colour pioceeds fiom the excessive heat of the climate. 
Foi, if we compare the heats of Africa wnth those of Ameiica, 
we shall find they bear no pioportion to each othei In 
America, all that pait of the continent) which lies under the 
line, is cool and pleasant, either shaded by mountains, or 
refieshed by breezes from the sea But in Africa, the wide 
tract of country that lies under the line is very extensive, 
and the soil sandy; the reflection of the sun, therefore, 
from so large a surface of earth, is almost intolerable J and 
It IS not to be wondered at, that the inhabitants should beat, 
111 their looks, the maiks of the inhospitable climate. In 
America, the country is but thinly inhabited ; and the more 
ton id tracts are generally left desert by the inhabitants ; for 
which reason they are not so deeply tinged by the beams 
of the sun. But in Africa the whole face of the country 
15 fully peopled ; and the natives are obliged to endUie 
their situation, without a powei of migration It is there, 
consequently, that they are in a manner tied down to 
feel all the seventy of the heat ; and their complexions 
take the darkest hue they aie capable of receiving We 
need not, therefore, have recourse to any itnaginaiy pro- 
pagation, from persons accidentally black, since the 
climate is a cause obvious and sufficient to produce the 
effect. 

In fact, if we examine the complexion of diffeient coun- 
tries, we shall find them darken in proportion to the heat 
of then climate ; and the shades gradually to deepen as 
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them with the fat of bears. Had they taken, for a succession 
of several generations, the same precautions to brighten their 
colour that an European does, it is very probable that they 
would in time come to have similar complexions, and, pei- 
haps, dispute the piize of beauty. 

Tlie extiemity of cold is not less productive of a tawny 
complexion than that of heat. The natives of the aictic 
circle, as was obseived, are all brown ; and those that he 
most to the noith are almost entirely black In this mannei 
both extremes are unfavourable to the human form and 
colour, and the same effects are produced under the poles 
that are found at the line 

With regard to the stature of different countiies, that 
seems chiefly to result from the nature of the food, and the 
quantity of the supply Not but that the seventy of heat oi 
cold, may, in some measure, diminish the growth, and 
pioduce a dwarfishness of make But, in geneial, the food 
IS the gieat agent in producing this effect, where that is 
supplied m large quantities, and where its quality is whole- 
-some and nutnmental, the inhabitants aie geneially seen 
above the oidmary stature On the contraiy, where it is 
affoided m a sparing quantity, oi very coarse, and void of 
nourishment in its kind, the inhabitants degenerate, and sink 
below the oidinary size of mankind In this respect they 
resemble other animals, whose bodies, by propei feeding, 
may be gieatly augmented An ox, on the fertile plains of 
India, grows to a size foui times as large as the diminutive 
animal of the same kind bred in the Alps The horses 
bred m the plains are larger than those of the mountain. 
So it is with man , the inhabitants of the valley are usually 
found tallei than those of the hill : the natives of the 
Highlands of Scotland, for instance, are short, bioad, and 
haidy, those of the Lowlands are tall and shapely Tlie 
inhabitants of Greenland, who live upon dried fish and 
seals, are less than those of Gambia, or Senegal, uhere 
Nature supplies them ivith vegetable and animal abun- 
dance 

Tlie form of the face seems rather to be the result of 
custom Nations who have long considered some artificial 
deformity as beautiful, who have industriously lessened 
the feet, or flattened the nose, by degrees begin to receive 
the impression they are taught to assume ; and Nature, 
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m n course of ngcs slnpcs itself to the constraint, and u 
8umc5 hereditary deformity We find nothing more com 
mon m hirtlis than for childan to inhent sometimes cien 
the accidental deformities of their parents We hvc maiy 
instances of squinting in the father ivhich he rcctited from 
fnght or habit corninunicaUd to the offspring , and I 
mpelf Inve setii a child distinctly jnarhed intli o scar 
siimlnr to one the fatlier liad received in battle In tlus 
manner accidental deformities maj become natural ones 
ami by assiduity may he contmiitd and even incrwised, 
tlirough succcssne generations From this therefore may 
Inie nnstn the small eyes and long cars of the Ti artar and 
Chinese nations From hence ongmally may IniL come the 
flat noses of tlie blacks and tlie flat heads of the American 
Indians 

III this slight sunci tliercfore I think we may see tlial 
all the lanations m the human figure as far os thq differ 
from our own arc produced cither bj tlie ngour of the 
climate the bad quality or the scantiness of the protj 
sions or by the saugt customs of tlie country 
are actual marks of the degeneracy in the Imman form» 
nnd lie may consider the turopcon figure and colour as 
standards to ivluch to refer all other lanetics and nad 
ivlucli to compare them In proportion as the Tartar or 
American approaches nearer loLuropean bcauiy,i\e consider 
the race as less degenerated in proportion os he differs 
more widely he has made greater denatjons from his 
onginal form 

lliat lie haic all sprung from one common parent we 
are taught both by reason nnd religion to beheie ana 
lie haie good reason also to think that the Europeans 
resemble him more than any of the rest of his children 
However it must not be concealed that the oliie coloured 
Asiatic and even the jet block negro claim tins honour of 
hereditary resemblance and assert that white men are 
mere deviations from onginal perfection Odd as this opi 
mon may seem they have Lmnieus the celebrated iiaturahsh 
on their side who supposes man a nitive of the tropic^ 
climates and only a sojourner more to the north But, no 
to enter into a controversy upon a matter of a lery remol® 
speculation I think one argument alone mil suffice to pfo^ 
the contrary and shew that the white man is tlie origin 
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source from whence the other varieties have spiung We 
have frequently seen white children produced from black 
parents, but have never seen a black offspring the production 
of two whites Fiom hence we may conclude, that white- 
ness IS the colour to which mankind natuially tends • for, as 
in the tulip, the paient stock is known by all the aitificial 
varieties breaking into it j so m man, that colour must be 
original which never alteis, and to which all the rest are 
accidentally seen to change I have seen m London, at dif- 
ferent times, two white negroes, the issue of black paients, 
that served to convince me of the tioitli of this tlieoiy I 
had before been taught to believe that the u'hiteness of the 
negro’s skin was a disease, a kind of milky whiteness, that 
might be called rathei a leprous crust than a natural com- 
plexion. I was taught to suppose, that the numberless white 
negroes found in various parts of Afnca, the white men that 
go by the name of Chacrelas, in the East Indies, and the 
white Americans, neai the Isthmus of Darien, m the West 
Indies, weie all as so many diseased persons, and even more 
deformed than the blackest of the natives But, upon exa- 
mining that negro which was last shewn m London, I found 
the coloui to be exactly like that of an European; the 
visage white and ruddy, and the lips of the pioper redness. 
However, there weie sufficient marks to convince me of its 
descent The haii was white and woolly, and veiy unlike 
any thing I had seen before Tlie ins of the eye was yellow, 
inclining to red ; the nose was flat, exactly resembling that 
of a negio , and the lips thick and prominent No doubt, 
therefoie, remained of the child’s having been born of negio 
paients and the peison who shewed it had attestations to 
convince the most mciedulous Fiom this, then, we see 
that the vaiiations of the negio colour is into whiteness, 
wheieas the white are never found to have a race of negro 
childien Upon the whole, theiefore, all those changes 
which the Afiican, the Asiatic, oi the Ameiican, undeigo, 
are but accidental deformities, which a kinder climate, better 
nouiishment, oi moie civilized rnanneis, would, m a course 
of centuries, very probably lemove 
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Hitiifrto I ln\e onl) spoken of lliosc \iriclies in tlie 
luinnn species that 'irt common to \Oiolc nations but 
t!ierc arc virietics of nnothcr kind uliich are onl) found in 
the indnidinl and being more nrcl) seen arc therefore 
called mon^/rous If we examine into the \ inelies of dis 
torted nature there is scarcely a limb of the bod) or a fea 
ture in the face tint has not siifllred sonic reprobation 
either from art or nature l>cmg enl irged or diminished 
lengtiicncd or uTcstcil from its due proportion I/innanis 
after liaiing gnen a catalogue of monsters particularly adds 
the flat heads of Canada the long litads of the Climcsc and 
the slender uaists of the uomen of Europe «ho b) strait 
lacing take siicli pains to destroy their licalih througli a 
mistaken desire to improie their beaut) • It belongs more 
to the ph)sician than the iiatunhst to attend to tliese minute 
deformities and indeed it is a mclancliol) contemplation to 
speculate upon a catalogue of calamities inflicted b) unpit) 
mg Nature or brought upon iis by our oun caprice Some 
honeier are fond of such accounts and there haie been 
books filled ivith nothing else *10 these therefore I refer 
the reader who may be better pleased uath accounts of men 
wth two heads or without any head of children joined in 
the middle of bones turned into flesh or flesh comerted 
into bones than I am j” It is sufficient litre to obserie 
that every da) s experience must ha\e shewn us miserable 
instances of this kind produced by nature or affectation 
calamities that no pity can soften or issiduity relieve 

* L nnas Syst -vol i p Monorchides iit minus fert 1 s 

1" ^ d Ph 1 Trans pass m M scell i Cunoss Jol a Baptist We 
B ssertat 1 hjsica an ex t r I s 1 lun nt seminis cum brutal p r nef 
num CO turn commixtione out vie ssim ex b uti m r s cum d Lebn 
1 iimano semin s comm xtione possit verus homo genera a de eti m 
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Passing over, therefoie, eveiy other account, I shall 
only mention the famous instance quoted by Father Mal- 
oranche, upon which he founds his beautiful theoiy of 
monstious pi eductions A woman of Pans, the wife of 
a tiadesman, went to see a criminal broke alive upon 
the wheel, at the place of public execution She was at 
that time two months advanced in her pregnancy, and 
no way subject to any disoiders to affect the child in hei 
womb. She was, howevei, of a tender habit of body; 
and, though led by curiosity to this hoi rid spectacle, 
veiy easily moved to pity and compassion She felt, 
therefore, all those stiong emotions which so teriible a 
sight must natuially inspiie; shuddered at eveiy blow 
the ciiminal leceived, and almost swooned at his cues. 
Upon leturning fiom this scene of blood, she continued 
for some days pensive, and her imagination still wrought 
upon the spectacle she had lately seen. After some 
time, howevei, she seemed perfectly lecoveied fiom 
her fright, and had almost foigotten her foimei unea- 
siness. When the time of her dehveiy appi cached, she 
seemed no ways mindful of hei former teiiois, nor were 
hei pains in labour more than usual in such circum- 
stances. But what was the amazement of her friends 
and assistants when the child came into the woild! It 
was found that eveiy limb m its body was bioken like 
those of the malefactoi, and just in the same place This 
pool infant, that had suffered the pains of life even before 
its coming into the world, did not die, but lived in an hos- 
pital in Pans, for twenty years after, a wretched instance 
of the supposed powers of imagination in the mother, of 
alteiing and distorting the infant in the womb The man- 
nei in which Malbianche reasons upon this fact, is as 
follows : the Cieator has established such a sympathy be- 
tween the seveial paits of natuie, that we aie led not 

Johnstoni Thaumatographia Naturalis Vide Adalberti Disquisitio Phy- 
sica ostenti duorum puerorum unus quorum dente aureo, alter cum ca- 
pita giganteo Biluce spectabantur A man wthout lungs and stomach. 
Journal de Scavans, 16SJ, p 301 , another wthout any brain, Andreas 
Caroli Memorabilia, p ICT", na 1676 , another 'u ithout any head, Gior- 
nale di Roma, anno 1675, p 26 , another itliout any arms. New iMc- 
moirs of Literature, %ol iv p 446 In short, the lanety of these ac- 
counts IS almost infinite , and, perhaps, their use is as much circum- 
scribed as their ^ ariety is c\lciisn c 
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only to uiutnte cnch oilier liut nlso to pirtakc in the 
same nffcctiona and desires Tlie animal spirits are thus 
earned to tlie rcsjicctuc parts of the hod) to perform the 
same actions nhitli nt see others perform to receive m 
some measure tlieir wounds and take part in tlicir sufTer 
mgs Experience tells us that if we look attentivel) on 
any person severclj bciteii or sorely wounded the spi 
nts immediately flow into those parts of the body which 
correspond to those we see in pain llic more delicate 
the constitution the more it is tlius afiected the spints 
making a stronger impression on the fibres of a weakly 
habit than of a robust one Strong vigorous men sec an 
execution watlinut much concern while women of nicer 
texture arc stmek with horror and concern lliis sensi 
bdit) in them must of consequence he communicated to 
all parts of their bod) and ns the fibres of the child in the 
womb are incomparabl) finer than those of the mother the 
course of the animal spirits must conscnucntlj produce 
greater alterations lienee ever) stroke given to tlie cn 
mmal forcihly struck the imagination of the woman and 
b) a kind of counter stroke the delicate tender frame of the 
cluld 

Such is tlie reasoning of an ingenious man upon a fact 
the veracity of winch mnnj have since called m question • 
Tliey have allowed indeed that such a child might have 
heew predweed bwt. dvwved the cause of its defoTmvt) 

How could the imagination of the mother saj the) 

produce such dreadful effects upon her child * She has 
no communication with the infant she scarce!) touches it 
in any part quite unaffected vnth her concerns it sleeps 
in security in a manner secluded b) a fluid m winch it 
swims from her that liears it With what a variety of 
deformities say they would all mankind he marked if 
all the vam and capncious desires of the mother were 
thus readily wTitten upon the body of the child ’ ^ et, 

notwithstanding this plausible way of reasoning I cannot 
avoid giving some credit to the V’anety of instances I bav" 
either read or seen upon this subject If it be a prejudice 
it IS as old as the dajs of Aristotle and to this day as 
strongly believed by the generality of mankind as ever 
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It does not admit of a reason; and, indeed, I can give 
none, even why the child should, in any respect, resem- 
ble the father or the mother The fact we generally find 
to be so. But why it should take the particulai print 
of the fathei’s featuies in the womb is as haid to con- 
ceive, as why it should be effected by the mother’s ima- 
gination. We all know what a strong effect the imagi- 
nation has on those parts in particulai, without being 
able to assign a cause how this effect is pioduced ; and 
why the imagination may not produce the same effect in 
inaiking the child that it does in forming it, I see no 
leason. Tliose persons whose employment it is to real 
up pigeons of different colouis can bieed them, as theii 
expression is, to a feather. In fact, by propeily paiiing 
them, they can give what colour they will to any feather, 
in any part of the body — ^^Vere we to reason upon this 
fact, what could ive say ^ Might it not be asserted, that 
the egg, being distinct from the body of the female, can- 
not be influenced by it ^ Might it not be plausibly said, 
that there is no similitude between any part of the egg 
and any paiticulai feather which we expect to propagate; 
and yet, foi all this, the fact is known to be trae, and 
what no speculation can im'ahdate. In the same man- 
ner, a thousand various instances assure us, that the child 
in the womb is sometimes marked by the stiong affec- 
tions of the mother* how this is performed we know not; 
we only see the effect, ivithout any connection between it 
and the cause Tlie best physicians have allowed it; and 
have been satisfied to submit to the experience of a number 
of ages , but many disbelieve it,' because they expect a 
reason for every effect. This, however, is very hard to be 
given, while it is very easy to appear wise by pretending 
incredulity 

Among the number of monsteis, dwarfs, and giants, are 
usually reckoned, though not, peihaps, with the stnctest 
piopriety, since they are no way different fiom the rest of 
mankind, except in statuie It is a dispute, howevei, about 
words , and theiefore scarcely worth contending about But 
tnere is a dispute, of a moie cuiious nature, on this subject; 
namely, whether there aie races of people thus very diminu- 
tive, 01 vastly laige ; or whethei they be meiely accidental 
varieties, that now and then aie seen in a countiy, m a few 
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persons, whose bodies soim cxtcrml caiiSL Ins contributed 
to lessen or enlarge 

Wit!i regard to men of diininutnc stature nil nntiqmtv 
lias been unanimous in asserting tlicir national existence 
Homer ms the first who Ins gntn us an ncconnt of the 
pigmy nation contending with the cranes , and what poetical 
licence might be supposed to cxncgcrate Athenxus Iixs 
attempted seriously to conhnn hy historical assertion • If 
we attend to these we must bche\c tint in the internal 
parts of Africa there arc whole nations of pigmy beings not 
more than a foot in stature who continually wage an un 
equal war wath the birds and beasts that inhabit the plains 
in which they reside Some of the ancients howeter and 
Strabo in particular liaic supposed nil these accounts to be 
fabulous and ha\c been more mclincil to tlnnV tins sup 
posed nation of pigmies nothing more than a species of apes 
well Knowai to be numerous in that part of the world With 
this opinion the modems Ime all concurred and that dimi 
nutnerocc winch was descnlied ns human has been long 
degraded into a class of animals that rcscnible us but \try 
imperfcctl) 

Ilie existence therefore of a pigni) race of mankind 
being founded in error or in fable we can oxpict to find 
men of diminutuc stature onl) by accident among men of 
the ordinary size Of these accidental dwarfs oery coun 
tc) and almost cicry \iHagc can produce numerous in 
stances Tlierewas a time when these unfavoured children 
of Nature were the peculiar favourites of the great and no 
prince or noblemen tliought himself completely attended 
unless he had a dwarf among tlic number of his domestics 
Tliese poor little men were hept to be laughed at or to 
raise the barbarous pleasure of tlieir masters b} their con 
trasted inferiority Lven in England as late as the times 
of King James 1 the court was at one time furnished wath a 
dwarf a giant and a jester these the king often took a 
pleasure m opposing to each otlier and often fomented quar 
rels among them m order to be a concealed spectator of 
their animosity It was a particular entertainment of the 
courtiers at that time to see little Jefirej for so the dwarf 
was called, ride round the lists expecting Ins antagonist 
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and discoveiing, in his actions, all the marks of contempti- 
ble resolution. 

It n'as in the same spirit, that Peter of Russia, in the 
year 1710, celehiated a marriage of dwarfs. Tins monarch, 
though raised by hrs natrve genius far above a barbarian, 
was, nevertheless, still many degrees removed from actual 
refirlement. Hrs pleasures, therefore, were of the vulgar 
kind ; and this was among the number . Upon a certarn 
day, winch he had ordered to be proclaimed several months 
before, he invited the whole body of hrs courtiers, and all 
the foreign ambassadors, to be present at the marriage of a 
pigmy man and woman. The preparations for this wedding 
were not only very grand, but executed in a style of bar- 
barous ridicule He ordered that all the dwarf men and 
women, within two hundred miles, should repair to the capi- 
tal, and also insisted that they should be present at the 
ceremony For this purpose he supplied them with proper 
vehicles , but so contrived it, that one horse was seen carry- 
ing in a dozen of them into the city at once, while the mob 
followed, shouting and laughing, from behind Some of 
them were at first unwilling to obey an order which they 
knew was calculated to turn them into ndicule, and did not 
come • but he soon obliged them to obey ; and, as a punish- 
ment, e'njoined, that they should wart upon the rest at din- 
ner Tire whole company of dwarfs amounted to seventy, 
besides the bride and bridegroom, who were richly adorned, 
and in the extremity of the fashion For this little com- 
pany in miniature, eveiy thing was suitably provided ; a low 
table, small plates, little glasses, and, in short, every thing 
was so fitted as if all things had been dwindled to then 
own standard It was his great pleasure to see then gra- 
vity and their pride , the contention of the women for places, 
and the men for superiority This point he attempted to 
adjust, by oidenng that the most diminutive should take the 
lead , but this bied disputes, for none would then consent 
to sit foremost All this, howevei, being at last settled, 
dancing followed the dinner, and the ball was opened with 
a minuet by the biidegroom, who measured exactly three 
feet two inches high In the end, matters weie so con- 
trived, that this little company, who met together in 
gloomy pride, and unwilling to be pleased, being at last 
familiarized to laughtei, joined m the diversion, and 



A msTonY or 


3G8 

benme* m the journihst his it • extremely sprightly ami 
entertaining 

But wliatcicr may be the entertainment such guests might 
afford when united I nc\er found a dwarf capable of afford 
mg any when alone I base sometimes conicrscd uitli 
some of these that were exhibited nt our fairs about Torni, 
and have ever found tlieir intellects as contracted as their 
persons Tliey in gcnenl seemed to me to hive faculties 
very much resembling those of children and their desires 
hhewisc of the same kind being diverted with the same 
sports and best pleased with such companions Of all 
those I have seen which may amount to five or six the 
little man whose name was Coan that died lately nt Cliel 
sea was tlie most intelligent and spngliily 1 nave heird 
him and the giant ulio sung at the theatres sustain a very 
ridiculous duet to which they were taught to give great 
spirit But this mirth and seeming sagacity were but as 
sumed He had by long habit been taught to look cheer 
fol upon the approach of company and his conversation 
was but the mere etiquette of a person that had been used 
to receive visitors vVlien dnven out of his walk nothing 
could be more stupid or ignorant nothing more dejected 
or forlorn But we have a complete histor) of n dwarf 
very accurately related by Mr Haubenton in his part 
of the Histoire Naturcllc which I vnll here take leave to 
translate 

Tins dwarf wliose name was Bab) was well knowa 
having spent the greatest part of Ins life at Luncnville m 
the palate of Stanislaus the titular king of Poland He 
was born near the village of Plaisne m hnnee in the year 
1741 His father and mother were peasants both of good 
constitutions and inured to a life of husbandry and la 
hour Bab) when born weighed but a pound and a 
quarter We are not informed of the dimensions of his 
body at that time but we may conjecture they were 
very small as he was presented on a plate to be baptised 
and for a long time lay m a slipper His mouth allhougl^ 
proportioned to the rest of his bod) was not at that 
time, large enough to take m the nipple and he was 

* D e dench wurd ge iwerg HocLweit &c L psj£e I"’t3 vol va' 
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therefore, obliged to be suckled by a sbe-goat that was in the 
bouse; and that served as a muse, attending to Ins cues 
uitb a kind of maternal fondness He began to aiticulate 
some words when eighteen months old ; and at two yeai s be 
was able to walk alone He u as then fitted with shoes that 
were about an inch and a half long He was attacked with 
several acute disordeis ; but the small-pox was the only one 
winch left any marks behind it. Until he was six yeais old, 
he eat no other food but pulse, potatoes, and bacon His 
fathei and mother were, fiom then poveity, incapable of 
affording him any better nourishment , and Ins education 
was little bettei than Ins food, being bred up among the 
rustics of the place. At six yeais old he was about fifteen 
inches high ; and Ins whole body weighed but thirteen 
pounds Notwithstanding this, he was well proportioned, 
and handsome ; Ins health ivas good, but his understanding 
scaicely passed the bounds of instinct It was at that time 
that the king of Poland, having heard of such a cuiiosity, 
had him convej'ed to Luneiiville, gave him the name of Baby, 
and kept him in Ins palace. 

Baby, having thus quitted the haid condition of a peasant, 
to enjoy all the comfoits and conveniences of life, seemed to 
leceive no alteration fiom Ins new way of living, either m 
mind 01 pel son He preserved the goodness of Ins con- 
stitution till about the age of sixteen, but Ins body seemed 
to inciease very slowly duiiiig the whole time ; and Ins stu- 
pidity was such, that all instructions weie lost m improving 
Ins understanding He could never be bi ought to have any 
sense of religion, nor even to shew the least signs of a lea- 
soning faculty Tliey attempted to teach him dancing and 
music, but in vain • he never could make any thing of music ; 
and as for dancing, although he beat time toleiably exact, 
yet he could nevei remembei the figuie, but while his dancing- 
master stood by to direct his motions. Notwithstanding, 
a mind thus destitute of undei standing was not without its 
passions , angei and jealousy harassed it at times , nor was 
he without desires of anothei nature 

At the age of sixteen. Baby was twenty-nine inches tall ; 
at this he rested , but having thus ariived at his acme, the 
alteiations of pubeity, or lathei, perhaps, of old age, came 
fast upon him Fiom being very beautiful, the poor little 
cieatuie now became quite deformed ; his strength quite 
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fonook lus b^ck bone l)eg^n lo !>cni! Ins benl bnn^ 
forward, lus legs gaw ut ik one of bis sliouWcrs tnnied 
aury andlns nose grow cbspropnrljombl^ Inrgt With }iis 
strength hts mtunl snints also forsook Inm and h) tht 
tune lie was tncril) he wis grown fcebli iltcrcpil and 
inarkul w itli the strongest nnprcssions of old age It had 
been before remarked hj some tint lie nould die of old age 
before be armed at lliirt) and in faet li) tbe tune be ms 
tuent) two he could scircelj u dk i hundred paces being 
worn out mill the imdtiplieil) of bis jnrs and bent under 
lilt burden of protraetcrl life In tins jear he died a eold 
attended until a slij^lit fe\< r tlireu him into a kind of letliarg) 
ulnch had a feu monicntar) inttr^als hut he eonld scarcely 
be brought to speak Iloueiir U is assorted lint in the 
fi\c last jtars m Ins life he shttud i tlnrtr iMiderstnndmg 
than in his tunes of best health hut at length he died ifter 
enduring great agonies in the tuent) second \e“ar of his age 
Opposite to this accidental diminution of tfie human nee 
IS that of Its extraordinary magnitude Concerning the 
reality of a iiitioii of giants there Imc Iicen main disputes 
imong the leirncd Some bate afltnncd the proliabiUt) of 
such a nee ind others as n-arml) lm\e denied the possi 
biUtj of their existence But it is not from any spceulatiie 
reasonings upon a subject of this kind that information is 
to he obtained it is not from the disputes of the scholar 
hut tlie labours of the eiiterpnsing tint uc are to he in 
structed m this inquir) Indeeal nothing con l)e more 
absurd than ulnt some learned men liaic advanced upon 
this subject It is ver) unhkeh sajsCreu that there should 
either be dwarfs or gniiN or if such thej cannot be fitted 
for the usual enjojinent of life and reason Had man been 
born a duarf he could not have lieeii a reasonable creature 
for to that end he must line ajoll licid and then heuould 
not have boifj and blood enough to supply Ins bnm uidi 
spirits or if he bad a smill bead proportionable to his 
body there would not be brain enough for conducting life 
But It IS still worse with gnnts and there could never have 
been a nation of such for tlieie would not be food enough 
found in any countiy to sustain them or if there vvere 
beasts sufiieient for this purpose there would not be grass 
enough for their maintenance But ulnt is still more add 
others giants could never be able to support the weight of 
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tlieii own bodies j since a man of ten feet high, must be 
eight times as heavy as one of the ordinal y statuie, wheieas 
he has but twice the size of muscles to support such a 
buiden and, consequently, would be ovei loaded with the 
weight of his own body Such are the theories upon this 
subject; and they lequire no othei answei, but that expeii- 
ence pioves them both to be false . dwaifs aie found 
capable of life and leason ; and giants are seen to cany theii 
own bodies We have seveial accounts fiom maiineis, that 
a nation of giants actually exists; and meie speculation 
should nevei induce us to doubt theii veracity. 

Feidmand Magellan was the fiist who discoveied this lace 
of people ' along the coast towards the extiemity of South 
America Magellan was a Portuguese, of noble extraction , 
who having long behaved with great bravery, under Albu- 
queique, the conqueror of India, he was tieated with neglect 
by the couit, upon his letuin Applying, therefoie, to the 
king of Spain, he was mtiusted with the command of five 
ships, to subdue the Molucca islands , upon one of which he 
was slam It was in his voyage thithei, that he happened 
to wintei in St Julian’s Bay, an American haiboui, forty- 
nine degiees south of the line. In this desolate region, 
where nothing was seen but objects of terioi, where neither 
trees noi verdure drest the face of the countiy, they lemamed 
for some months without seeing any human cieature They 
had judged the countiy to be utteily uninhabitable ; when 
one day, they saw appi caching, as if he had been dropt fiom 
the clouds, a man of enormous stature, dancing and singing, 
and putting dust upon his head, as they supposed, in token 
of peace Tins overture foi fiiendship was, by Magellan’s 
command, quickly answei ed by the lest of his men ; and the 
giant appioaching, testified every mark of astonishment and 
surpiise He was so tall, that the Spaniards only reached 
his waist, his face was bioad, his colour biomi, and painted 
over with a variety of tints , each cheek had the lesemblance 
of a heart diawn upon it, his hair was approaching to white- 
ness ; he was clothed in skins, and armed nath a bow Be- 
ing treated noth kindness, and dismissed wath some trifling 
piesents, he soon returned mth many more of the same 
stature; two of whom the manners decoyed on ship-boaid: 
nothing could be more gentle than they were in the begin- 
ning; they consideied the fetteis that ueie piepanng foi 
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them fis ornaments, and ph)edwith them like chddren with 
their toys, but when they found for what purpose tliey were 
intended, they instantly exerted tlicir aimrmg strcngtli 
and broke tlicm in pieces with a tcry easy elTort fins ac 
count witli asancty of other circumstances has been con 
firmed bj succeeding tm\cllcra llerran, Selnld "Wert, 
Oliver Van Noort and James le Mairc* all correspond in 
adirming the fact although they difTer in many particuhrs of 
their resjiectne descriptions llic lost sojTiger we liaic had, 
that has seen this enormous race is Commodore BiTon I 
ha\e talked with the person who first gn>c the relation of 
that VO) age, and who was the carpenter of the Commodore s 
ship he wns a sensible understanding man and I bebeie 
extremely faithful C) him therefore I W'as nssured m the 
most solemn manner of the truth of his rehtion and this 
account has smee been confirmed by one or two publications 
in all winch the particulars arc prettj ncarl) tlic same One 
of the circumstances which most puzzled me to reconcile io 
probabilitj ms that of the horses on which thej are 
desenbed as riding down to the shoa W e know the 
American horse to be of European breed and m some 
measure to be degenerated from the ongiml I was at a 
loss therefore to account ho<i a liorse of not more than 
fourteen Innds liigh was capable of canyang n man of nine 

feet or mother words an animal almost as large as itself 

But the wonder will cease when we consider that so small 
a beast as an ass w ill cany a man of ordmary size tohrably 
well, and the proportion between this and the former lO 
stance is nearly exact We can no longer therefore refuse 
our assent to the existence of this gigantic race of mankind 
in what manner they arc propagated onlnderwhat regu 
lations the) live is a subject that rtmams for future inxesti 
gation It should appear however tint they are a wander 
ing nation changing their abode with the course of the sun 
and shifting their situation for the comenience of foody 
climate or pasture * 

Tins race of giants are desenbed as possessed of 
strength and, no doubt they must be very different from 
those accidental giants that are to be seen in different p'lrts 

* lAtcf voyagers have not coQfnncd this account m some parhcti 
hr» 
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of Europe. Stature, with these, seems rather their infirmity 
than their pride ; and adds to their burden, without in- 
creasing their stiength. Of those I have seen, the generality 
were ill formed and unhealthful ; weak in their persons, or 
incapable of exeiting what strength they were possessed of* 
The same defects of understanding that attended those of 
suppressed stature, were found in those who were thus 
overgrown ; they were heav}% phlegmatic, stupid, and in- 
clined to sadness. Then numbers, however, are but few ; 
and it is thus kindly ordered by Providence, that as the 
middle statuie is the best fitted for happiness, so the middle 
ranks of mankind are pioduced in the greatest variety. 

However, mankind seems naturally to have a respect foi 
men of extraoidinary stature; and it has been a supposition 
of long standing, that our ancestors were much taller, as well 
as much more beautiful, than we. This has been, indeed, a 
theme of poetical declamation from the beginning ; and man 
was scaicely formed, when he began to deplore an imaginary 
decay Nothing is more natural than this progress of the 
mind, in looking up to antiquity with reverential wonder. 
Having been accustomed to compare the wisdom of our 
fatheis with our own, in early imbecility, the impiession of 
their superiority remains when they no longer exist, and 
when we cease to be inferior. Thus the men of every age 
consider the past as wiser than the piesent; and the 
reverence seems to accumulate as our imaginations ascend. 
Foi this leason, we allow remote antiquity many advantages, 
without disputing their title* the inhabitants of uncivilized 
countries represent them as taller and stronger; and the 
people of a more polished nation, as more healthy and more 
ivise. Nevertheless, these attributes seem to be only the 
prejudices of ingenuous minds ; a kind of giatitude, which 
we hope in tuin to receive from posteiity The ordinary 
stature of men. Mi Derham observes, is, m all piobabihty, 
the same now as at the beginning. The oldest measuie we 
have of the human figure, is in the monument of Cheops, in 
the first pyramid of Egypt This must have subsisted many 
hundred years before the times of Homei, who is the first that 
deplores the decay Tiis monument, however, scarcely 
exceeds the measuie of our ordinary coffins the cavity is no 
more than six feet long, two feet wide, and deep m about the 
same propoition Several mummies also, of a very early 
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oge nrc found to be only of tlic ordnnr) stature nnd sbttr 
that for these three tliousnnd ^tars at Inst men ln\c not 
sufftred the least dnninution 
proofs of tins in the ancient 
up in (hnircnt parts of Euro) 
at Metlauro fits one of our ii 

been left there at the oierthroii of Astinilnl Some of onr 
finest antique statues ulneli wt learn from I'hn) and others 
to he exactly as big as the life still continue to this (h) re- 
maining monuments of the superior cxeellcnct of their a orb 
men indeed but not of the siijierionty of their stature We 
may conclude therefore, that men liaie be’en in all a^cs 
prettj much of the same size they are at present and that 
the only difference must have been ncciacntal or perhaps 
national 

As to the superior beauty of our ancestors it is not easy 
to make the comparison beaut} seems a lerj uncertain 
cliarm and frequently is less m the object than in tlie eye 
of the beholder 'Wort a modem lady s fact formed exactly 
like the Venus of Meditis or the Sleijimg Wslal shcnould 
scarcely be eonsidered beautiful except by tlic lovers of 
antiquity whom of all her admirers pcrlnjis slie would be 
least desirous of pleasing It is true thatwc bale some 
disorders among us that disfigure tlic features and from 
which the ancients were exempt but it is equally true that 
we want sonic which were common among them and which 
were equally defonnmg As for their inlellectiial powers 
these also were probably the same as ours we excel them m 
the sciences which may be considered ns a history of accu 
mulated expenence and they excel us in the poetic arts 
as they had the first nfiing of all tlie striking images of 
Nature 
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CHAP. XIII 


OF MUMMIES, WAX-WORKS, ETC 


“ Man^ is not content with the usual term of life, hut he 
is willing- to lengthen out his existence by ait; and although 
he cannot prevent death, he tiies to obviate his dissolution 
It is natural to attempt to pieserve even the most trifling 
relics of what has long given us pleasuie , noi does the mind 
separate fiom the bod)% without a wish, that ei'en the 
wretched heap of dust it leaves behind may yet be remem- 
bered. The embalming, practised in various nations, pro- 
bably had its use in this fond desire an urn filled with 
ashes, among the Romans, served as a pledge of continuing 
affection; and even the grassy giaves m oiu own church- 
yards, are raised above the suiface, \nth the desire that the 
body below should not be wholly forgotten The soul, 
aident after eteimty foi itself, is willing to procure, even for 
the body, a piolonged duration ” 

But of all nations, the Egyptians cairied this art to the 
highest peifection as it was a piinciple of their leligion, 
to suppose the soul continued only coeval to the duration 
of the body, they tiied eveiy art to extend the life of the 
one by pi eventing the dissolution of the othei In this 
piactice they were exercised fiom the earliest ages ; and the 
mummies they have embalmed in this manner, continue 
in gieat numbers to the present day. We are told, in 
Genesis, that Joseph seeing his father expiie, gave oiders 
to his physicians to embalm the body, which they executed 
in the compass of foity days, the usual time of embalm- 
ing Herodotus also, the most ancient of the profane 
historians, gives us a copious detail of this art, as it was 
practised, in his time, among the Egyptians There are 

This chapter I have, in a great measure, translated from Mr Dau> 
benton Whatever is added from others, is marked ivith inierted 
commas 
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certain mer among tlicm lie who practise cmlnlming 
as a traclL, uliicli tliLV perform uitli all expedition possible 
In tlic first place the) driw out the brain through the 
nostnls witli irons adapted to this purpose and in pro 
portion ns the) evaemte it m this manner they fill tip the 
caMty with aromatics they next cut open the hell) near 
tile sides with a sharpened stone and Labe out the entrails 
which thej cleanse and avash in palm oil haaing per 
formed this operation th<y roll them in aromatic powder 
fill them with m)Trh, cassia and other perfumes except 
incense and replace them sewing up tlie bodp again 
After these precautions they salt the body with nitre and 
beep It in the salting place forsc\cnt) dais it not being 
permitted to preserve it so any longer When thesevent) 
da)s are accomplished and the body wished once more 
they swathe it in bands made of linen winch have been 
dipt in a gum the Egyptians use instead of salt Wlien the 
fnends have talen back the bod) they make e hollow trough 
aomctlung like the shape of a man m which the) place the 
body and this they enclose in a box preserving the whole 
as a most precious relic placed against the will Such 
are the ceremonies used with regard to the ncli As for 
those who are contented with a humbler preparation they 
treat them as follows the> fill a 8)-nngc with an odonferous 
liquor extracted from the cedar tree and without making 
Awy \wc\%vow \w)<ict \t wp the bov\y of the deceased and 
tlien keep it in nitre as long as m the former case ^^Tien 
the time is expired they evacuate the body of the cedar 
liquor which had been injected ind such is the effect 
of tins operation that the liquor dissolves the intestines 
and brings them away the nitre also serves to eit iway 
the flesh and leaves only the skin and the bones remain 
ing Tins done the body is returned to the fnends and 
the embalmer takes no farther trouble about it Tlie 
third method of embalming those of the meinest con 
dition is merely by purging and cleansing the intestines by 
frequent injections and preserving the body for a similar 
term in nitre at the end of which it is restored to the 
relations 

Diodorus Siculus also makes mention of the manner 
in which these embalmings are performed According to 
him there were several officers appointed for this purpose, 
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tlie first of them, who was called the scribe, marked those 
parts of the body, on the left side, which weie to be opened; 
the cutter made the incision ; and one of those that weie to 
salt it drew out all the bowels, except the heait and the kid- 
neys; another washed them in palm ivine and odoiifeious 
liquors ; afteiwaids they anointed for above thirty days with 
cedai, gum, myrrh, cinnamon, and other peifumes. These 
aromatics preserved the body entire foi a long time, and gave 
a very agreeable odour. It was not m the least disfigured 
by this preparation; after which it was returned to the 
relations, who kept it in a coffin, placed upright against a 
wall 

Most of the modern writers nho have treated on this 
subject, have merely repeated what has been said by 
Herodotus ; and if they add any thing of then own, it is 
but meiely from con]ectuie. Dumont observes, that it is 
veiy probable, that aloes, bitumen, and cinnamon, make a 
principal part of the composition which is used on this 
occasion ; he adds, that, alter embalming, the body is put 
into a coffin, made of the sycamoie-tiee, which is almost 
incorruptible Mr Grew remarks, that m an Egyptian 
mummy, m the possession of the Royal Society, the prepa- 
ration was so peiietiating as to enter into the very substance 
of the bones, and rendered them so black, that they seemed 
to have been burnt From this he is induced to believe, 
that the Egyptians had a custom of embalming then dead, 
by boiling them m a kind of liquid piepaiation, until all the 
aqueous parts of the body were exhaled away; and until 
the oily 01 gummy matttei had penetrated throughout 
He proposes, m consequences of this, a method of mace- 
rating, and afteiwaids of boiling the dead body in oil of 
walnut 

I am, for my own part, of opinion, that there were seve- 
ral ways of pieseiving dead bodies from putrefaction, and 
that tins would be no difficult matter, since different 
nations have all succeeded m the attempt We have an 
example of tins kind among the Guanches, the ancient 
inhabitants of the island of Teneiiff. Tliose who sunived 
the general destruction of this people by the Spaniards, 
when they conquered this island, informed them, that the 
art of embalming was still presented there ; and that there 
was a tribe of priests among them possessed of the secret, 
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tbc> Ivopt concctltd ns n sscad lujator) As tl» 
jjfotcst pirt (»f tlic intmii \ v^h <Uslro)t<l tli( ‘^innnnls 
touW not tirrtxc ttt a complete knouled^*. of tfiis art, 
the) onl) fotitul out n fen of tlu p irtteiilnrs HiMng 
taken out the bowels lUej nnsUttl tlie bodj fiocnl times 
in i let nntle of tlic dnul Inrk of llii pine Int wnrmetl 
duruip the punimcr bj Oh sun or h^ n stoee in Oic wm 
ter n»e) »fttn\ mis nmmiled it wttli hwUtr or the fat 
of beirs which tliej hid preiioiisl) boiled with odon 
ferows herbs such is sige nml Inender After tins 
nnetion the) suffered the ImmIj to drj rind tlien rejieitcd 
the operetion ns often ns it u is nt*cessir} initd tlit 
whole subslince wis imprepnnted with the pripiralion 
"When It wis betoine itrj h^ht it uns then leertun sipn 
tint It wis fit iiul projKil) prepiicil lliei tlien rolled 
It up in the dried skins of {,oits winch when thej had 
w luind to si\e expense tliey suflertil to rtnnm mtU die 
hair sildl growing upon them I'nrclns nssures U5 that 
he Ins seen mummies of tins kind in London tmd men 
tions the name of n gentleiinn who Ind sexn seeeral of 
them in the islind of 'lencnfT whicli utre supposed to 
Insc been two thousand )ears old hut witliout anj cct 
tain proofs of such great nntiquit} Jins people who 
probably came first from the coasts of Afnca ought In'® 
itamed this art from the Egj-plians ns there was n traf 
fie carried on from thence into the most mterml parts of 
Africa 

Fiither Acosta and Parcihsso dc h Vega make no doubt 
but that the Perunans understood tlvc nrt of pre'scrsing their 
dead for a seiy lon^, space of lime Jlic) assert their basing 
seen the bodies of several mens that were perfcctlj pr« 
served nicy sldl preserved their hair and their e)c brow* 
hut they had e}cs made of gold pul m tlie places of those 
taken out 'Ihej were clothed m their usual habits and 
seated in the nnnntr of tlic Indians thtir arms placed on 
their breasts Garcilasso touched one of their fingers mw 
found it appareutlj os hard as wooil and the wlwle bod} 
not heav} enough to over burden a weak man who show 
attempt to carry it aivay Aeosta presumes tint tnes 
bodies were embalmed vvath a bitumen of whicli the ludiins 
knew the propertie Garcilasso however is of a difleren 
opinion as he saw nothing bituminous about them 



ANIMALS 


379 

he confesses that he did not examine them veiy par- 
ticulaily; and he regrets his not having inquiied into 
the methods used for that purpose He adds, that be- 
ing a Peruvian, his countrymen would not have sciiipled to 
inform him of the seciet, if they really had it still among 
them. 

Garcilasso, thus being ignorant of the secret, makes 
use of some inductions to thiow light upon the subject; 
he asseits, that the air is so dry and so cold at Cusco, 
that flesh dues there like wood, without corrupting; and 
he is of opinion, that they dried the body m snow befoie 
they applied the bitumen : he adds, that m the times of 
the incas, they usually dned the flesh whicn was design- 
ed foi the use of the army; and that, when it had lost 
its humidity, it might be kept without salt, or any other 
pieparation. 

It is said, that at Spitzbergen, which lies within the aictic 
circle, and consequently in the coldest climate, bodies never 
corrupt, nor suffer any apparent alteiation, even though 
buried foi thirty years Nothing coiiupts oi putiefies in 
that climate ; the wood which has been employed in build- 
ing those houses where the tram-oil is separated, appears as 
fresh as the day it was first cut 

If excessive cold, therefoie, be thus capable of preserving 
bodies fiom corruption, it is not less certain that a great 
degree of dryness, produced by heat, produces the same 
effect. It is well known that the men and animals that are 
buried in the sands of Arabia quickly dry up, and continue 
in preservation for several ages, as if they had been actually 
embalmed It has often happened, that whole caravans 
have penshed in crossing those deserts, eithei by the burn- 
ing winds that infest them, or by the sands which are raised 
by the tempest, and ovenvhelni every creature in certain 
ruin The bodies of those, persons are preserved entire; 
and they aie often found in this condition by some acci- 
dental passenger. Many authors, both ancient and mo- 
dern, make mention of such mummies as these ; and 
Shaw sajs, that he has been assured that numbeis of 
men, as well as other animals, have been thus presen ed, 
for times immemorial, in the burning sands of Saibah, 
which is a place, he supposes, situate between Rasem and 
Eg)^)t 
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Tlie commtion of clenfl Iwdics being entirely ciuscd by 
the fermentation of tin, litimour^ ulmtc\cr is capable of bin 
clenng or retarding tins fermentation «dl contribute to 
their prcsciaation Both btnl and cold though so contra^ 
in themsches, produce wimlar clTccts in this particular 
drj mg up the humours Tlit cold in condensing and thick 
cning tliem and the licat m craporating them kforc they 
they Invc tiini. to net upon the solids But it is necessary 
that these extremes should be constant , for if they succeed 
each other so ns that cold shall follow heat or dryness 
humidit) it must then necessarily happen tliat comiplioa 
must ensue — However in temperate climate* there we 
natural causes capable of preserving dead bodies among 
winch we may reel on the quality of the earth m which 
they arc buried If the earth be drjang and astringent 
It will imbibe the humidity of the bod) and it may pro 
bahly be for tins reason that the bodies buned in the 
monastery of the Cordeliers at Tlioulousc do not putref) 
but dry in such a manner that they may be lifted up b) one 
arm 

TIic gums resms and bitumens watb wbicb dead bodies 
art embalmed keen off the impressions which they would 
else receive from the alteration of the temperature of th® 
air and still more if a bodj thus prepared be placed m 
a dry or burning sand the most powerful means wall be 
united for its preservation We nre not to be surprised 
therefore at what we arc told by Cliardin of the country 
of Cliorosan in Persia Tlie bodies which have been pre 
viously embalmed and btincd in tlie sands of that country 
as lie assures us are fmmd to |>ctrcfy or w other tiords to 
become extremely hard and arc presen td for several ages 
It vs asserted that some of them have continued for a thou 
sand years 

rile Egyptians as has been mentioned above swathed 
the body with linen band^ and enclosed it m a coffin ho" 
ever it is probable that witli all these precautions they 
would not have continued till now if the tombs or p*ts 
which they were placed had not been dug in a dry chalky 
soil which was not susceptible of hunudity and vvhioh 
was besides covered over with a dry sand of several 
thickness , 

The sepulchres of the atiaent Egyptians subsist to t * 
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day. Most travelleis who have been in Egypt have de- 
scribed those of ancient mummies, and have seen the 
mummies interred there. Tliese catacombs are within two 
leagues of the rums of the city, nine leagues from Grand 
Cairo, and about two fmles from the village of Zaccara 
They extend from thence to the Pyiamids of Pharaoh, which 
are about eight miles distant. These sepulchres he in a 
field, covered unth a fine mnning sand, of a yellowish colour. 
Tlie countiy is dry and hilly; the entrance of the tombs 
is choaked up with sand ; there are many open, but seve- 
ral moie that are still concealed. The inhabitants of the 
neighbouring village have no othei commerce, or method 
of subsisting, but by seeking out mummies, and selling 
them to such stiangeis as happen to be at Grand Cairo. 
This commerce, some yeais ago, was not only a very com- 
mon, but a very gainful one A complete mummy was 
often sold for twenty pounds . but it must not be supposed 
that it was bought at such a high price fiom a mere passion 
foi antiquity, there weie much moie powerful motives for 
this traffic Mummy, at that time, made a considerable 
aiticle in medicine ; and a thousand imagmaiy viitues were 
ascribed to it, tor the cure of most disorders, particularly 
of the paralytic kind There was no shop, therefoie, 
without mummy in it; and no physician thought he had 
properly treated his patient without adding this to his 
prescription. Induced by the geneial repute, in which this 
supposed dnig was at that time, several Jews, both of Italy 
and France, found out the art of imitating mummy so ex- 
actl}-, that they, for a long time, deceived all Europe. This 
they did by diymg dead bodies m ovens, aftei having pre- 
pared them with mpih, aloes, and bitumen. Still, how- 
ever, the request for mummies continued, and a variety of 
cures were daily ascribed to them At length, Parseus wrote 
a treatise on their total mefficacy m physic ; and shewed 
then abuse m loading the stomach, to the exclusion of 
more efficacious medicines Fiom that time, theiefore, 
then reputation began to decline; the Jews discontinued 
their counterfeits, and the trade returned entiie to the Egyp- 
tians, when it was no longer of value The industry of 
seeking after mummies is now totally lelaxed, their puce 
merely arbitrary, and just what the curious are willing to 
give. 
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In seeking for mumnuLs they first tlnr iw'i) l!ic sam! 
ivliicli they may do for uctks together rvithoul finding ulnl 
IS u-wtccl Upon coming to a little square opening of about 
cightctn feet in depth they deseeiul into it by holes for 
the feet placed at proper intersrils and lliere they are 
sure of finding what tlicj seek for Jlicse caves or uells 
as tliey call them arc hollowed out of ft wlutc free stone 
which IS found in all this coimtiy, n feu feet helou the 
covering of sand When one gets to the bottom of 
these vvbicb are sometimes forty feet below the surface 
there arc several square openings on each side into pas 
sages of ten or fiftc'cn feet ivadt and tlicsc lead to clnrn 
hers of fifteen or twenty feet square fliesc arc all Iiewn 
out of the rock , and m each of the catacombs are to be 
found several of tlusc apartments communicating with each 
otlier Tliey extend a great way under ground so os to be 
under the city of Memphis and in a manner to underroine 
Its environs 

In some of the cliambcrs the walls are adorned with 
figures and !uerogl)’phics m others the mummies are 
found in tombs round the apartment hollowed out in the 
rock lliese tombs arc upright and cut into the shape of 
a man w itU Uis arms strctclied out Tliere are others found 
vnd these in the greatest number m w ooden coffins or la 
cloths covered with bitumen Tliese coffins or wrappers 
are covered lU over vvalh a vanct) of ornaments Tliercare 
some of them painted and adorned wath figures such as 
that of Death and the leaden seds on which several charac 
ters are engraven Some of these coffins art carved into the 
human shape but the head alone is distinguishable the 
rest of the body is all of a piece and terminated by a pedes 
tal while there ore some with their arms hanging down 
and it IS by these marks that the bodies of persons of ranK 
are distinguished from those of the meaner order These 
are generally found Ijang on the floor without anj profusion 
of oinaments and in some chambers the mummies are 
found indiscriminately piled upon each other and buned m 
the sand 

Many mummies are found lying on their backs then 
heads turned to the north and their liands placed 
belly The bands of linen with which these were swatie 
are found to be more than a thousand yards long, 
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of consequence, tlie number of circumvolutions they make 
about the body must have been amazing These were 
performed by beginning at the Jiead, and ending at the 
feet; but they contrived it so as to avoid co\eiing the 
face. Houe^er, wlien the face is entnely uncovered, it 
moulders into dust immediately upon the admission of the 
ail. ^Vlien, therefore, it is pieseivcd entire, a slight cover- 
ing of cloth IS so disjiosed over it, that the shape of the 
e)es, the nose, and the mouth, aie seen under it Some 
mummies lunc been found udth a long beard, and bail that 
reached doun to the mid-leg, nails of a surprising length, 
and some gilt, or at least painted of a gold colour Some 
arc Tound with bands upon the breast, covered uith hiero- 
gl3'phics, in gold, siher, or in gieen , and some uitli tute- 
lar}^ idols, and other figures of jasper, within then body A 
piece of gold also has often been found under their tongues, 
of about tuo pistoles value; and, for this reason, the Ara- 
bians spoil all the mummies they meet with, in order to get 
at the gold 

But although art, or accident, has thus been found to 
piesen'e dead bodies entire, it must by no means be sup- 
posed that it is capable of preser\ung the exact foim and 
lineaments of the deceased person Tiiose bodies which 
aie found diied away in the deserts, oi in some particular 
church-yards, aie totally defoimed, and scaicely any linea- 
ments remain of their external structure. Noi are the 
mummies preser^^ed by embalming, in a bettei condition. 
The flesh is dried away, haidened, and hidden under a 
variety of bandages ; the bowels, as we have seen, are 
totally removed; and fiom hence, in the most peifect of 
them, we see only a shapeless mass of skin discoloured ; 
and even the features scaicely distinguishable. The art, is 
theiefore, an effort rathei of preserving the substance than 
the likeness of the deceased; and has, consequently, not 
been brought to its highest pitch of peifection. It appears 
from a mummy, not long since dug up in Fiance, that the 
art of embalming was moie completely understood in the 
western woild than even m Egypt. This mummy, which 
was dug up at Auvergne, was an amazing instance of their 
skill, and IS one of the most curious relics m the art 
of preservation. As some peasants, m that part of the 
world, weie digging in a field, neai Rion, within about 
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of the arms and legs weie soft and pliant, but, on. the con- 
trary, those of the skull pieserved their rigidity ; the hair, 
which only covered the hack of the head, was of a chesnut 
colour, and about two inches long. The pericranium at top 
was separated from the skull by an incision, in' older to open 
it foi the intioducmg proper aiomatics in the place of the 
brain, where they weie found mixed- with clay The teeth, 
the tongue, and the fears, were all pieserved in peifect form 
The intestines weie not taken out of the body, but le- 
mained phant and entire, as in a fresh subject ; and the 
breast was made to rise and fall like a pair of bellows The 
embalming piepaiation had a very stiong and pungent 
smell, which the body pieseiwed for more than a month 
after it was exposed to the air. This odoui was peiceived 
wherever the mummy was laid; although it lemained there 
but a veiy shoit time, it was even pietended that the 
peasants of the neighbouring villages were incommoded 
by it If one touched eithei the mummy, or any part of 
the preparation, the hands smelled of it foi several hours 
aftei, although washed vtath water, spirit of wine, oi vinegar. 
This mummy, having remained exposed for some months to 
the cuiiosity of the public, began to suffer some mutilations. 
A part of the skin of the forehead was cut off, the teeth were 
drawn out, and some attempts were made to pull away the 
tongue It was, therefore, put into a glass-case, and 
shortly aftei tiansmitted to the king of France’s cabinet at 
Paris. 

There aie many reasons to believe this to be the body of 
a person of the highest distinction • howevei, no maiks 
remain to assure us eithei of the quality of the person, or 
the time of his decease Theie are only to be seen some 
irregular figures on the coffin ; one of which represents a 
kind of stai Theie were also some singular characters 
upon the bandages, ivhich were totally defaced by those 
who had torn them awaj'' However, it should seem that 
it had remained for several ages in this state, since the first 
years immediately succeeding the interment, aie usually 
those in which the body is most liable to decay It appears 
also to be a much more peifect method of embalming 
than that of the Egj'ptians ; as in this the flesh continues 
with Its natural elasticity and colour, the boivels remain 
entile, and the joints haie almost the pliancy which they 
VOL I -17-18 3 C 
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when the person was nine Upon the uliol<* it h 
probable tint a nmeb Kss tpchoin jirep'intinn linn tint 
used b) the rj;)l>tnns would ln\c sulTicid to kcip tlie 
bodv from jnitrcficlion and tint an injection of jH.trcn 
leum inuirdlj and a h}tr of aiplnltum without would 
in\L suRiced to Inse made a imiimnj and it is remark 
able tint Aiiierpne where this was found affords thc<e 
two substmccs iii sufricieiil pltnlj Jins art tlicnforc 
might be brnuglit to greater perfietinn tlnii it Ins nmunl 
at hitherto wire the art worth priscning Ihit nnnkind 
Iniclong since grown wisir in this resjmt and tbmk it 
imiiccissar} to keen liy them a dtforttitd cnrcasi which 
instead of aiding llieir inagntficcnce must rml) scnc to 
mortif) lliLir pride 


CHAP MV 

OF AMMSIS 

Lfsmnp man wt now descend to the lower mnks 
of animated nature and prepare to eacamine tlie h^ 
manners and characters of thc'se our liiimble partners 
111 the creation But m such a wonderful a*antt\ as ** 
diffused around us where shalf we begin ^ Tlie numbtf 
of beings endued with hfc as well ns we seems at first 
new infmile Not on!) the forest the waters the air 
teems with animals of \-irioiis kinds but almost cierj 
iLgctable eier) leaf has nuUions of minute inhabitants 
each of which fill up the circle of its allotted life and 
some are found objects of the greatest cimosity 
this seeming exuberance of animals it is natural ^ 
ignorance to be down m hopeless uncertainty and to 
declare what requires labour to particularize to be iitterl) 
inscrutable It is othirwisc boweicr with the acti'C 
and searching mind no waj intimuhted with the mi 
mense \anet) it begins the tisl of numbering groupi'’r 
and classing all the aanous 1 mds that fill withm i 
notice finds eierj day new relations between the _ 
parts of the creition acquires the art of considon ^ 
SLieral at a time under one point of new and nt n 



hcgm«; to find lliat the x.uicty is noilhci so great noi so 
inscrutable ns was at first imagined As in a deal niglit, 
the number of tbc sUrs seems infinite, let, if we scdulousl) 
attend to eaeli in its jdace, and regular]} class them, they wd'l 
soon be found to dunmisb, and come within a \ery scanty 
computation 

Method IS one of the principal helps m natural liisloiy, 
and without it ler}' little progress can be made in this 
science It is bytb.it alone wc can hope to dissipate the 
glare, if I may so express it, which arises from a multipli- 
city of objects at once presenting themselves to the view' 
It IS method th.it fixes the attention to one jioint, and leads 
it, by slow’ and certain degrees, to le.w e no p.u t of nature 
imobsencd 

All iiatunalists, therefore, li.ave been ler)' careful in adopt- 
ing some method of classing or groujung the seier.il parts 
ofii.itiire; and some have written books of n.itur.al histoiy 
with no other Mew These methodical divisions some 
have tre.itcd w itli contempt,* not considering that books, 
in general, are ^vritten w'lth opjiosite view's , some to be 
lead, and some only to be occasionly consulted Tlie 
methodists in natural Instor)', seem to be content w'lth the 
latter advantage ; and have sacrificed to order alone, all 
the delights of the subject, all the arts of heightening, 
aw'akening, oi continuing cunositj'. But they ceitainly 
have the same use in science, that a dictionary has in 
language , but w'lth this diffeience, that m a dictionary 
W'e proceed fiom the name to the definition ; in a system 
of natur.al histor)', w'e proceed fiom the definition to find 
out the thing. Without the aid of system, natuie must 
still have lam undistinguished, like furmtiue m a lumber - 
room eveiy thing w’e w'lsli foi is theie indeed, but W'e 
know not w'heie to find it If, foi instance, in a moining 
excursion, I find a plant, oi an insect, the name of w'hicli 
I desiie to leain, oi, peihaps, am cuiious to know' wliethei 
alieady know'n , in this inquiiy I can expect mfoimation 
only fiom one of these systems, which being couched in 
a methodical foim, quickly dnects me to what I seek foi 
Thus W'e will suppose that our inquire! has met w'lth a 
spidei, and that he has nevei seen such an insect before. 
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He w taught by the wnlcrof aa)8tcm* to exammt. whe 
tlier it has uings and he finds it has none He therefore 
IS to look for It among the wingless insects, or the Aptera 
ns Lmnajus calls tlicm he then is to see whether the 
head and breast make one part of llic hod) or nrt dis 
united he finds tliej make one lie is then to reckon the 
number of feet and mcs and he finds tint it has tight of 
cacli Tlie insect therefore must he either n scorpion or a 
snider, but he lastly fsammes its feelers which lie finds 
claiatcd or clubbed, and bj nil these marks lie at last 
discovers it to he a spider Of spiders tlicrc arc forty 
seven sorts and by reading the dcscnption of each the 
inquirer wall Icam the name of that which he desires to 
know With the name of the insect, he is also directed 
to those authors tliat Imie giien nii) account of it and the 
page where tint account is to be found bj this means he 
ma) know at once what has been said of that animal by 
others and what there is of noveltv m the result ofhis own 
researches 

from hence it wall appear how useful those systems w 
natunl history arc to the inquirer but having given them 
all their ment it would be WTong not to observe tint they 
have in general been very much abused Tlieir authors 
tn general seem to think that they arc improvers of 
natural history when m rcalitv they are but guides they 
seem to boast tint they are adding to our knowledge while 
they are only arranging it Tlicsc authors also seem to 
think tint the reading of their works and systems is the 
Dcst inethod to attain a knowleilge of nature hut seltm'^ 
iside thfe impossibility of getting through whole volumes of 
a dry lon^ catalogue the multiplicity of whose contents » 
too great for even the 8trottj,<,st memon such works rather 
tell us the names than the history of the creature we desire 
to inquire after In these dreary pages every insect or 
plant that has a name makes os distinguished a figure as 
the most wonderful or the most useful TJie true end ot 
studying nature js to make a just selection to find those 
parts of it that most conduce to our pleasure or convenience 
and to leave the rest m n^Iect I3ut these systems em 
ploying the same degree of attention upon all give ws no 
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opportunities of knowing uliicli most dcsen'es attention; 
anti lie uho has made his knowledge from such s) stems 
onh, has his memor}* crowded with a number of trifling, 
or minute particulars, wliich it should be his business and 
his labour to forget These hooks, as was said before, arc 
useful to be consulted, but they are scry unnccessar)' to 
be read; no inquirer into nature should be without one 
of them; and, without any doubt, Liniiffius dcsen'es the 
preference. 

One fault more, in almost all these systematic s\ liters, 
and that which leads me to the subject of the present 
chapter, is, that seeing the necessity of methodical distri- 
bution in some parts of nature, they have introduced it 
into all. Finding the utility of arranging plants, birds, or 
insects, they ha^ e arranged quadrupeds also with the same 
assiduit) ; and although the number of these is so few' as 
not to exceed tw’o hundred,^ they have darkened the sub- 
ject wath distinctions and divisions, w'hich only sen'e to 
puzzle and perplex. All method is only useful in giving 
perspicuitj', w'heie the subject is either dark or copious : 
but with legard to qiiadnipeds, the number is but few; 
many of tliem w e are well acquainted w'lth by habit ; and 
tlie rest may very readily be know'n, w'ithout any method. 
In treating of such, therefoie, it w'ould be useless to con- 
found the readei w'ith a multiplicity of divisions . as quad- 
rupeds are conspicuous enough to obtain the second rank 
in nature, it becomes us to be acquainted w'ith, at least, 
the names of them all. Howeier, as theie are natuialists 
W'lio have gained a name fiom the excellence of their me- 
thods 111 classing these animals, some readers may desire 
to have a k'liow'ledge of w'hat has been labonously invented 
for then instruction I will just take leave, therefore, to 
mention the most applauded methods of classing animals, as 
adopted by Ray, Klein, and Liniiseus ; for it often happens, 
that the terms which have been long used m a science, 
though frivolous, become, by piescnption, a part of the 
science itself. 

Ray, after Aristotle, divides all animals into two kinds ; 

^ In Dr Shaw’s General Zoology, the number of quadrupeds, not 
including the cetaceous and seal tribes, amount to five hundred and 
twelve, besides their varieties 
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those winch ln\c blood and those which nrc bloodless In 
the hst class he phccs nil the insect tnlas Hie former 
he diudcs into such ns breathe ihrotiph tlic lungs and 
such as hreathe through gills these hst comprehend tlie 
fishes In those which breathe through the lungs some 
ha\i. the heart composed of two scntnclcs and some have 
it of one Of the hst art all animals of the cctnccoui 
kind all oviparous quadrapeds and scrjwits Of tlioie 
that haic two \cntnclLS some arc osiparous winch ar 
the birds and some \mparoiis xshicli art qmdruiiedj 
llic quadrupeds he dnides into such as base a hoof and 
such as arc claw footed fliosc wath tlie hoof he dmdrt 
into such as ha\c it undivided such ns bale it cloicn and 
such as ha\c the hoof dnidcd into more parts ns the rhi 
noccros and hippopotamus Animals with the cloien 
hoof he dnidcs into such as chew the cud as the cow 
and the sheep and such ns arc not ruminant as the 
hog He divides tliosc animals that chew tlie cud int® 
four kinds the first have hollow horns which theyn^ff 
shed as the cow tlie second is of a less spcciis and li 
of the sheep kind the third is of the goat kind and 
the last, wlucli have solid horns and shed them annuaJl/ 
are of tlie deer kind Coming to tlie clnw footed anunalJ 
he finds some wath large claws resembling the fingers 
the human liand and tlicst he makes the ope kind tli 
the others some have the foot divided in two and 1*^ 
a claw to each division these arc the camel kind 
elephant makes a kind by itself ns its claws arc covered 
over by a skin Tlie rest of the numerous tnbe of cla" 
footed animals he divides into two kinds the analogjm* 
or such as resemble eadi other and the anomalous vvhicn 
differ from the rest Tlie analogous daw footed animals 
are of two kinds they have more than two mitting tee ‘ 
in each jaw such as the lion ami the dog which are ca^ 
nuorous or they have but two cutting teeth m 
jaw and these are chiefly fed upon vegetables 
nivorous kinds are divided into the great and the u ^ 
The great carnivorous animals are divided 
have a short snout as the cat and the lion and 
It long and pointed as the dog and the 
claw footed carnivorous animals differ from the j. 
having a proportionably smaller he id and a slender 
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that fits them for cieeping into holes, in puisuit of their 
piey, like worms 5 and they aie theiefore called the veimin 
kind 

We see, fiom this sketch of division and sub-division, 
how a subject, extiemely delightful and amusing m itself, 
may be daikened and rendered disgusting But, notwith- 
standing, Ray seems to he one of the most simple distii- 
butors ; and his method is still, and not without leason, 
adopted by many. Such as have been at the tiouble to leain 
this method, will certainly find it useful ; noi would we be 
thought, in the least, to take from its meiits ; all we con- 
tend foi is, that the same mfoimation may be obtained by a 
pleasantei and an easiei method 

It was the gieat success of Ray’s method, that soon 
aftei pioduced such a vaiiety of attempts in the same 
manner, but almost all less simple, and moie obscuie. 
Ml. Klein’s method is biiefly as follows, he makes the 
power of changing place, the chaiactenstic maik of ani- 
mals in geneial , and he takes their distinctions fiom their 
aptitude and fitness for such a change Some change 
place by means of feet, 01 some similar contiivance ; others 
have wings and feet : some can change place only m 
water, and have only fins • some go upon eaith, without any 
feet at all : some change place, by moving their shell : and 
some move only at a certain time of the yeai . Of such, 
however, as do not move at all, he takes no notice Tlie 
quadrupeds that move chiefly by means of foui feet upon 
land he divides into two oiders The fiist are the hoofed 
kind; and the second, the claw kind Each of these 
01 dels IS divided into four families The fiist family of 
the hoofed kind, are the single hoofed, such as the hoise, 
ass, &c The second family are such as have the hoof 
cloven into two parts, such as the cow, &c The thud 
family have the hoof divided into thiee parts; and in 
this family is found only the ihinoceros The fouith 
family have the hoof divided into five paits , and in this 
is only to be found the elephant With lespect to the 
clawed kind, the fiist family compiehends those that have 
but two claws on each foot, as the camel, the second 
family have tliiee claws, the third, four; and the fouitli, 
five Tins method of taking the distinctions of animals 
fiom the organs of motion, is ingenious , but is, at the 
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fcamc lime incomplete nml besides, tlic dnisions into 
it must ncctgs'inlj fill is inadequate since for in 
stance in liis famil) uith tuoclans tlicre is but one animal, 
whereas m Iiis family with fite claws there arc above a 
hundred 

Tlrisson who has hboured this subject with great accu 
ncj divides animated nature into nine classes namely 
quadrupeds cetaceous animnls or those of the while hind 
birds reptiles or those of the serpent hind cartilaginons 
fishes , spinous fislies shelled animals , insects and 
worms He divides the quadrupeds into eighteen orders 
and tahes their distinctions from the number and form ot 
their teeth 

But of all those whose systems have been adopted and 
admired Lmnieus is the foremost, ns with a studieu brevity 
his system comprehends the greatest vinoly m the •rnallest 
space 

According to him the first distinction of animals is to be 
tahen from their intcmnl structure Some Iiave the heart 
with two ventricles and hot red blood namely quadruped 
and birds Tlie quadrupeds ore viviparous and the birds 
oviparous 

Some have Uie heart with but one vcntncle and cold red 
blood namel) amphibia and fishes llie amphibia «« 
furnished vvith lun^s the fishes witli gills 

Some have the heart vnth one ventricle and cold white 

serum namely insects and worms the insects have feelers 

and the worms holders 

*^6 distinctions of quadrupeds or animals with p^ps 
iw he calls them are taken from their teeth He divides 
them into seven orders to which he gives names that ar® 
not easy of translation Pnmates, or pnnciples with four 
cutting teeth m each jaw Bruta or brutes with no cuttm? 
teeth Fera or wild beasts with generallv' sue cutting te®tn 
in each jaw Ghres or dormice with two cutting 
teeth both above and below Pecom or cattle 
many cutting teeth above and none below Bellu-e or 
beasts with the fore teeth blunt Cete or those of tn® 
whale kind with cartiligmous teeth I have but 
sketched out this system as being in its own nature to® 
closest abridgment it vvould take volumes to dilate it 
tts proper length llie names of the different animals 
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and tlieir classes, alone inalve two tliicli octavo volumes j 
and yet nothing is given but the slightest desciiption of 
each * I have omitted all ciiticism also upon the accuracy 
of the pieceding systems • this has been done both by 
Buffon and Daubenton, not with less tiutli than humour ; . 
for they had too much good sense not to see the absur- 
dity of multiplying the terms of science to no end, and 
disappointing oui cuiiosity lathei with a catalogue of 
natuie’s vaiieties, than a liistoiy of nature. 

Instead, therefoie, of taxing the memoiy and teazing the 
patience with such a vaiiety of divisions and subdivisions, 

I will take leave to class the pioductions of natuie in the 
most obvious, though not in the most accurate, inamiei. 
In natmal history, of all other sciences, there is the least 
danger of obscurity In moials, or in metaphysics, eveiy 
definition must be precise, because those sciences aie built 
upon definitions ; but it is otherwise in those subjects 
where the exhibition of the object itself is always capable of 
collecting the error. Tlius it may often happen, that 
in a lax system of natural history, a cieatuie may be 
lanked among quadrupeds that belongs more piopeily 
to the fish or the insect classes. But that can produce veiy 
little confusion, and everj'^ reader can thus make a sys- 
tem the most agreeable to his own imagination It mil be 
of no manner of consequence whether we call a bud oi 
an insect a quadmped, if we aie caieful in maiking all 
its distinctions . the unceitainty m leasoning, or thinking, 
that these appioximations of the diffeient kinds of 
animals pioduce, is but veiy small, and happens but 
very laiely: whereas the labour that naturalists have been 
at to keep the kinds asunder, has been excessive. This, 
in general, has given biith to that variety of systems which 
we have just mentioned, each of which seems to be almost 
as good as the preceding 

Talang, therefore, this latitude, and using method only 
where it contributes to conciseness or perspicuity, we 
shall divide anunated natuie into foui classes , namely, 
Quadrupeds, Birds, Fishes, and Insects All these seem 
in general pretty well distinguished from each othei by 
natuie; yet there are seveial instances in ivhich ue can 
scarcely tell uhethei it is a bird or a quadruped that ive 
are about to examine ; ivliether it is a fish or an insect 
VOL I-— IS 3D 
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that offirs to our curiosit) Nnture ii ^'antij hy jnipcrcip 
tiblc gndntions so that no line <nn be dnun between any 
two classes of Its productions and no definition made to 
comprehend them all However the distinctions between 
these classes arc sufficiently marked and their encroach 
incnts upon each other are so rare that it will be suffictent 
particularly to apprize the reader when they hippen to be 
blended 

Tliere arc many quadnipeds tint we are well acquainted 
with and of those we do not Know wc sh ill form tlie most 
clear and distinct conceptions by being told wherein they 
differ and wherein they resemble those with which we are 
familiar Each class of quadnipeds may he ranged under 
some one of the domestic Kinds that may sene for the 
model by which we arc to form some Kind of idea of the 
rest lluis wc may say thatn tiger is of the cat Kind a 
wolf of the dog Kind because then, arc some rude resem 
blances between each and n person who has neier seen 
the wld animals wall Ime some mcomnlcle Knowledge of 
their figure from tlie tame ones On the contrary 1 "ill 
not ns some sytcmatic writers haee done • say that the bit 
IS of the human Kind orn hog of the horse Kind merely 
because there is some resemblance m tlicir teelb or their 
paps For oUhougli this ixstmbhnce may be stnKang 
enough yet n person who Ins ncaer seen a bat or o hog 
wall never form any just conception of cither by being told 
of tins minute similitude In short the method in classing 
quadrupeds should he taken from their most striking reseni 
blances and where these do not offer we shall not force 
tlie similitude but leaie the animal to be desenhed as a 
solitary species Tlic number of quadrupeds is so few that 
indeed without any method whateaer there is no 
danger of confusion 

All quadrupeds the number of wlucli according to 
Buffon amounts to but two hundred may be classed m the 
folloiving manner . 

First those of the Horse Kind Tins class contains t le 

Horse the Ass and the Zebra Of these none haie horns 

and their hoof is of one solid piece 

The second class are those of the Coiv Kind compr 
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lieiiding the Uius, the Buffalo, the Bison, and the Bonas- 
sus. These have cloven hoofs, and chew the cud. 

The third class is that of the sheep kind j with cloven 
hoofs, and chewing the cud like the foimer. In this is 
comprehended the Sheep, the Goat, the Lama, the Vi- 
gogne, the Gazella, the Guinea Deei, and all of a similar 
form. 

The fouith class is that of the Deei kind, with cloven 
hoofs, and with solid horns, that are shed eveiy year. This 
class contains the Elk, the Rein-deer, the Stag, the Buck, 
the Roe-huck, and the Axis. 

The fifth class comprehends all those of the Hog kind, 
the Peccari, and the Babyrouessa 

The sixth class is, that numerous one of the Cat kind. 
This comprehends the Cat, the Lion, the Panther, the Leo- 
paid, the Jaguar, the Cougai, the Jaguarette, the Lynx, 
the Ounce, and the Catamountam. These are all carnivor- 
ous, and furnished with crooked claws, which they can 
sheathe and unsheathe at pleasuie. 

The seventh class is that of the Dog kind, cainivoious, 
and furnished with fclaws like the former, but which they 
cannot sheathe. This class comprehends the Dog, the 
Wolf, the Fox, the Jackal, the Isatis, the Hyaena, the 
Civet, the Gibet, and the Genet. 

The eighth class is that of the ^Veasel kind, with a long 
small body, with five toes, or claws, on each foot ; the first 
cf them separated from the rest like a thumb This com- 
prehends the Weasel, the Martin, the Pole-cat, the Ferret, 
the Mangoust, the Vansire, the Ermine, ivith all the varieties 
of the American Moufettes. ^ 

The ninth class is that of the Rabbit kind, with tiw 
cutting teeth in each jaw. This comprehends the Rabbit, 
the Hare, the Guinea-pig, all the various species of the 
Squinel, the Dormouse, the Marmotte, the Rat, tlie 
Mouse, the Agouti, the Paca, the Aperea, and the Tapeti 

The tenth class is that of the Hedge-hog kind, with 
claw-feet, and covered with prickles ; coinpiehending the 
Hedge-hog and the Poicupme, the Couando and the 
Ursoii 

The eleventh class is that of the Tortoise kind, coiered 
"ith a shell, or scales This comprehends the Tortoise, 
the Pangolin, and the Phatagum. 
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TIic tuelftli \s lint of the Otter or ampinbjous kind, 
comprehending tlic Otter the I3ca\cr, the Desman the 
Morse and tin. Seal 

Tile thirteenth class n that of the Anc and Monkey 
kinds mth hands and ftet resembling hands 

riic fourteenth class is that of winged (Quadrupeds or the 
Bat kind containing the Bat the H^mg ‘^<iuirrcl and 
some other aantlics 

Die animals which seem to npproacli no other kind cither 
m nature or in form hut to make each n distinct species 
in Itself arc the following tlic Elephant the Rhtnoaros 
the Hippopotainos the Camelopard the Camel the Bear 
the Badger the Tapir the Cabrai the Coati the Ant bear, 
the latou and lastij the Sloth 

All otlicr quadrupeds whose names arc not set down, 
\ill he found unong some of the aho\e mentioncil classes 
and referred to that winch the) most resemble Wien 
therefore wc are at a loss to know the name of anj pr 
ticular animal h) examining which of the Known kinds it 
most resembles either in shape or in hoofs or claws and 
then examining the particular description wc shall be 
able to discover not only its name but its history I have 
already said that all methods of tins kind arc merelj arbi 
trarj and that Nature makes no exact distinction between 
her productions It is hard for instance to tell whether 
we ought to refer llic cuet to the dog or the cal kind 
hut if we know the exact liistor) of the cnet it w no 
great matter to nhicli kind wc shall judge it to bear the 
greatest resemblance It is enough that a distnbution 
of this kind excites in us some rude outlines of the make 
or some marked similitudes m the nature of these am 
mals but to know them wath anv precision no system 
or even description will serve since the animal itself ov 
a good print of it must be seen and its history be rea 
at length before it can be said to be known To pre 
tend to say that we have an idea of a quadruped because 
we tan tell the number or the make of its teeth or i 
paps 13 as absurd ns if we should pretend to distiiignis 
men by the buttons of their dothes Indeed it often iip 
pens that the quadruped itself can be but seldom seen 
that many of the more rare kinds do not come into 
rope above once in an age and some of them have n 
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been able to bear tlic removal in such a case, therefoie 
there is no otlicr substitute but a good punt of the animal, 
to gi\e an idea of its figure; for no description whatsoevei 
c.in answer this purjiose so well Mr Locke, w'ltb Ins usual 
good sense, has obsen’ed, that a drawing of the animal, 
taken from the life, is one of the best methods of advancing 
natural histor} ; and }et, most of our modern systematic 
writers are content rather with describing. Desciiptions, 
no doubt, will go some way tow aids ginng an idea of the 
figure of an animal ; hut they aie cerUnnly much the longest 
way about, and, as they are usually managed, much the 
most obscure In a drawing we can, at a single glance, 
gather more instniction than by a day’s painful investigation 
of methodical s} stems, where we aie told the pioportions with 
great exactness, and } et remain ignorant of the totality. In 
fact, this method of describing all things is a fault that has 
infected many of our books, that tieat on the meaner aits, 
for tins last age. They attempt to teach by w^oids, what is 
only to he learnt h} practice and inspection. Most of our 
dictionaries, and bodies of arts and sciences, aie guilty of 
tills error Suppose, for instance, it be requisite to mention 
tile inannei of making shoes, it is plain that all the A’^eibal 
instructions in the w'orld wall never give an adequate idea 
of this humble ai t, or teach a man to become a shoemaker. 
A day or two in a shoemaker’s shop wall answ'er the end 
better than a whole folio of insti action, which only seiwes 
to oppiess the learner wath the weight of its pretended nn- 
poitance We have lately seen a laborious w^oik earned on 
at Pans, wath this only intent, of teaching all the tiades by 
desciiption . however, the design at first blush seems to be 
ill consideied; and it is pi obable that very few advantages 
Wall be derived from so laborious an uiidei taking i 

legaid to the desciiptions in natuial histoiy, these, wathout 
^11 question, undei the diiection of good sense, aie necessary; 
fiot still they should be kept ivithin pi oper bounds , and, 
ivheie a thing may be much moie easily shewai than described, 
file exhibition should ever piecede the account. 
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OF ftUADnurLDS IS CLSERAL, COMPARED TO MAS 

Upon compinnc tlic \nnoua tinimils of the plobcuith 
tuh other shill fmtl tint qmdrupttls tltiuHnil the rank 
iininedntcly next ourselves mil consequent!) come first 
m cojisulcntion llic similitude between tlic structure of 
their bodies nnd ours those instincts which they enjoy in 
1 superior degree to the rest their constant services or 
their unceasing hostilities all render them the foremost 
objects of our curiosit) the most interesting parts of animated 
niUire lliese however although now so completely sub 
dued vcryprobabl) m the beginning were nearer upon an 
cquaht) with us and disputed the possession of the earth 
^lan while )ct sivncc himself was but ill qualified to 
tmhre the forest MMnlt yet naked unarmed and without 
shelter every wild heist was a formidiblc nvil and the 
destruction of such was the first cmplojmcnt of heroes 
But when he began to muUipl) and arts to accumulite he 
soon cleared the plains of the most noxious of these his 
rivals a part was taken under his protection and care while 
the rest found a precarious refuge m the burning desert or 
the howling wilderness 

hrom being rivals quadrupeds have now become Uie 
assistants of man upon them he devolves the most labo 
nous einplojments and finds m them patient and humble 
coadjutors ready to obey and cohtent with the smaller 
retribution It was not however without long and re 
peated efforts that the independent spirit of these animais 
was broken for the savage freedom in vvild aminais 
generally found to pass down tlirough several generations 
before it is totally subdued Tliose cats and dogs tlia 
are taken from a state of natural wildness m the fores 
still transmit their fierceness to their joung and non 
ever concealed m general it breaks out upon 
occasions Thus the assiduit) and application of 
in bnnging them up not only alters their disposition 
their very forms, and the difftrcntc between anima 
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a of nature and d(nnestic tameness is so considerable, 
Hat iMr. Ijuflbn lias taKeri this as a principal distinction in 
classing them. 

In taking a curson \ic\v of the form of quadrupeds, ne 
may easih perceive, that of all the ranks of animated nature, 
m bear the nearest resemblance to man. This similitude 
!} . found more striking when, erecting themselves on 
icir hinder feet, tiic) arc taught to walk fonvaid in an 
npnght posture. ^V^i then see that all their extremities m 
H manner correspond with ours, and present us mth a rude 
jmitation of oui own. In some of the ape kind the resem- 
ance is so striking, that anatomists are puzzled to find in 
'Hat part of the human body man’s superioiity consists , and 
scared) any hut the mctiiphj’sician can draw the line that 
m'ides them. 

, ^Ht if eompaie their internal structure wnth oui own, 
m likeness will he found still to increase, and w’e shall pei- 
^cive many advantages they enjoy m common with us, above 
m lower tribes of natuie. Like us, they aie placed above 
He class of birds, by bringing forth their young alive , like 
^^my are placed above the class of fishes, by bieathmg 
nrough the lungs ; like us, they are placed above the class 
H‘ insects, by hanng red blood cli dilating thiougli then 
'eins; and, lastly, like us, they are different fiom almost 
mi the other classes of animated natuie, being either wholly 
H*" partly covered wntli liaii. Tlius nearly are we lepie- 
sciited, in point of conformation, to the class of am- 
mals immediately below us ; and this shews what little 
Reason we have to be proud of our persons alone, to 
He perfection of which quadrupeds make such very neai 

approaches 

The similitude of quadiupeds to man obtains also in the 
Redness of theii nature, and their being Jess apt to be 
changed by the influence of climate or food, than the lowei 
ranks of natuie * Biids aie found very apt to alter both m 
colour and size; fishes likewise still moie, insects may be 
9Hickly brought to change and adapt themselves to the cli- 
Hate ; and if we descend to plants, which may be allowed to 
a kind of living existence, their kinds may be supiisingly 
HHu leadily alteied, and taught to assume new foims The 
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figure of c\cry nnunil mi) I)l coniuttrcd 19 n Kiml of driper) 
which It miy he iukIl to put on or off by huimn nssiiluit) 
in mm the dmpery is almost iniirnhlc m quadrupeds it 
admits of some \anation, and the smely miy be inidL 
greater still as we dtscend to the inferior classes of animil 
existence 

Quadrupeds although they arc thus strongl) mirhed and 
in gencnl dnidcd from the \anoiis hinds around thtm )et 
some of them are often of so cqunocal a nature tint it is 
bird to tell wlu-thcr they ought to be milked in the qiii 
druped chss or degraded to those below them If for w 
stance we were to niirsbi! the whole groupc of animals 
round inin placing the most perfect next him and those 
most tquuocal near the classes the) most approach we 
should find it difficult after the principal had Liken their 
stations near him where to place man) that he at the out 
skirts of this phalanx flic bat makes a near approach to 
the anal tnbe and might b) some be reckoned among the 
birds Tlic porcupine has not less pretensions to that class 
being coaercu with quills and shewing tint birtls arc not the 
only part of nature that arc furnished with sucli a dtftnci. 
Tlie armadillo might be referred to tlic tnbe of insects or 
snails being like them coiercd with a shell the seal and 
the morse might he ranked among the fishes like them 
being furnished w itli fins and almost constantly residing m 
the same element All these the firthcr the) recede from 
the human figure become less perfect and ma) be consi 
dered as the lowest kinds of that class to wluch we ha'^ 
referred them 

But although the lanety in qiiadnipeds is thus gr^* 
they all seem well adapted to the stations m which they 
are placed Tliere is scarcely one of them how nid^V 
shaped soe\er that is not formed to enjoy a state of h'’P 
piness fitted to its nature All its detormities are only rc 
lative to us but all its enjoyments are peculiarl) its o"’’’ 
We may superficially suppose the sloth that takes np 
months in climbing a single tree or the mole , 

are too small for distant vision are wretched and . 
creatures but it is probable tliat tlieir life with j 
to themselves is a life of luxury the most pleasing 
IS easily obtained and as they are abndged in one p 
sure it may be doubled in those winch remain ' 
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jWfls, and all tlic lower Kinds of animals, have, at worst, but 
cne torments of iimnediatc c\il to encounter, and this is but 
ransient and accidental: man lias tw6 sources of cala- 
that which he foresees, ns well as that ivliich he feels; 
so that, if his reward were to be in this life alone, then, m- 
0^, Would he he, of nil beings, the most wTetched. 

ine heads of quadrupeds, though differing from each 
0 lor, are, in general, adapted to their way of liwng In 
some It is sliarji, the better to fit the animal for turning 
op tlie earth in which its food lies. In some it is long, 
order to give a greater room for the olfactory nerves, 
os in dogs, who are to Inint and find out their prey by 
scent. In others it is short and thick, as in the hon, to 
mcrease the strength of the jaw, and to fit it the better 
or combat. In quadnijieds that feed upon grass, they 
ore enabled to hold down their heads to the ground, by a 
^ ^ondmous ligament, that runs from the head to the 
J^iudle of the hack. Tins selves to raise the head although 
has been held to the ground for several liours, without 

ooy labour, or any assistance from the muscles of the 

neck. ^ 

T-Iie teeth of all animals are entirely fitted to the natuie of 
leir food. Those of such as live upon flesh differ in eveiy 
Respect from such as live upon vegetables. In the latter 
ney seem entirely made for gathering and bruising then 
®^mple food, being edged before, and fitted for cutting; 
nt broad to waids the back of the jaw, and fitted for 
pounding. In the carnivorous kinds, they are shaip before, 
fitted rather foi holding than dividing In the one, the 
®eth serve as grindstones ; in the other, as weapons of de- 
in both, howevei, the surface of those teeth which 
serve for grinding are unequal; the cavities and risings 
tting those of the opposite, so as to tally exactly when 
jaws are brought together. These inequalities better 
Serve for comminuting the food ; but they become smooth 
age; and, for this leason, old animals take a longei 
^^^me to chew their food than such as aie in the vigoui of 

Then legs are not bettei fitted than their teeth to then 
^^spective wants oi enjoyments. In some they are made 
stiength only, and to suppoit a vast unwieldly frame, 

VOL. 1.^19.20. 3E 


A msTonv OF 


402 

witliout much flcNibihtj or bnutiful proportion Thus the 
legs of the eltplnnt the rhinoceros and tlic sea horse, 
resemble pilhrs ncrc they made Bmalkr they uould be 
unfit to support tlic body, utre they endowed with greater 
flexibilitj or suiftntss that would be needless ns they 
do not pursue other animals for food, and conscious of 
their own superior strength thert arc none that they 
deign to a\oid Detrs hares and other creatures that 
are to find safety only in flight ln>c their legs made tn 
tirely for speed they arc slender and ncr\oiis Were it 
not for this adiantagc ever) carnivorous animal would 
soon make them a pn.) and their races would be entirely 
extinguished Hut in the present state of nature the 
means of safety arc rather superior to those of offence 
and the pursuing animal must owe success only to pa 
ticnce persevennee and industi) ilic fttt of some 
that live upon fish alone are made for swimming The 
tots of these animals are joined together with membranes 
being web footed like a goose or a duck by winch thej 
Bwirn with great npidUj Tliosc animals that lead a life 
of hostilit) and live upon others have thtir feet armed 
with sharp claws winch some can sheathe and unsheathe at 
will Those on the contrarj who lead peaceful lives have 
generally hoofs which serve some ns weapons of defence, 
and which m all are better fitted for traversing exten 
sive tnets of rugged country than the claw' foot of tbeir 
pursuers 

The stomach is generally proportioned to the qualitj of 
the animal s food or tlie ease wath which it is obtained 
In those that live upon flesh and such nourishing sub 
stances it is small and glandular affording such juices 
as are best adapted to digest its contents their mtes 
tines also are short, and without fatness On the contra^ 
such animals as feed entirely upon vegetables have the 
stomach very large and those who chew the cud have no 
less than four stomachs all vvhicli serve as so many who 
ratones to prepare and turn their coarse food into proper 
nourishment In Afnca where the plants afford greater 
nourishment than in our temperate climates several am^ 
mals that with us have four stomachs have there but two 
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Houc\cr, in nil animak the si^e of the intestines is pro- 
portioned to the nature of the food* where that is furnished 
JO large quantities, the stomach dilates to answer the in- 
crease. Jn domestic animals, tliat aie plentifully supplied, 

] IS large; in the uild animals, that live precariously, it 
IS much more contracted, and the intestines are much 


In this manner, all animals are fitted by natuie to fill up 
sonic peculiar station. The greatest animals are made for 
3n ino^*nsi\e life, to range the plains and the forest with- 
in injuring others ; to live upon the productions of the 
cartj)j jjjQ gf field, or the tender branches of 

fees Tliese, secure in their oum strength, neither fly 
loin any otlier quadrupeds, nor yet attack them ; Nature, 
0 tile greatest strength, has added the most gentle and 
urmless dispositions ; without this, those enormous crea- 
iires would be more than a match for all the lest of the 


oreation ; for what devastation might not ensue, weie the 
^‘ophant,^ or the rliinoceros, or the buffalo, as fierce and' 
mischievous as the tiger or the lat ^ In order to oppose 
lose larger animals, and in some measure to prevent their 
exuberance, there is a species of the cainivorous kind, of 
iiiierior strength indeed, but of greater activity and eun- 
Tile lion and the tigci generally watch for the larger 
iiids of prey, attack them at some disadvantage, and com- 
^only jump upon them by surprise. None of the carni- 
®i’ous kinds, except the dog alone, will make a voluntary 
® tack, but with the odds on tlieir side They are all 
oowards by natuie, and usually catch their prey by a bound 
loiu some lurking-place, seldom attempting to invade them 
^Penly; for thg laigei beasts are too poweiful foi them, and 
^ too swift. 

lion does not willingly attack a hoise; and then only 
i^ben compelled by the keenest hunger. The combats 
®tween a lion and a hoise aie fiequent enough in Italy; 
'I'hei e they are both enclosed in a kind of amphitheatre, fitted 
that puipose The lion always approaches wheeling 
while the horse piesents his hindei paits to the enemy. 

, ”6 lion in this manner goes round and round, still narrow- 
his circle, till he comes to the proper distance to make 
liJs spring; just at the time the lion springs, the horse 
I'ishes With both legs fiom behind, and, in general, the odds 
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ore m lus fa\our, »t more often happening that the hoo 
IS stunned and struck motionless by the blow tlnn t)mt bfr 
effects his jump between the horse a shoulders If the hon 
IS stunned and left spnnling the horse escapes without 
attempting to improve Ins Mctoiy, but if tlie lion succeeds 
he sticks to lus prey, and tears the horse jn pieces in a lery 
short time 

But it IS not among the larger animals of the forest alone 
tint these hostilities are earned on , there is a minuter 
and a still mon. treacherous contest between the lower 
ranks of quadrupeds Tlie panther hunts for the sheep and 
the goat the cataniountam for the hare or the rabbit and 
the wild cat for the squirrel or the mouse In proportion 
as each camnorous animal wants strength it uses all the 
assistance of patience assiduit) and cunning Howeier 
the arts of these to pursue arc not so great ns the tncks of 
their prey to escape so that the power of destraction in 
one class is inftnor to the power of safety in tlie other 
TVere this otlien\ise tlic forest would soon be dispeopled 
of the fubler races of animals and beasts of prej them 
sehes would want at onetime that subsistence winch they 
lanshly destrojed at another 

Few wild animals seek thur prey m the da) time tli^ 
are then generally deterred by thur fears of man in the 
inhabited countries and b) the exccssu c heat of the sun m 
those extensue forests that he towards the south and in 
which they reign the undisputed tjranls As soon as 
the morning therefore appears the carnivorous animals 
retire to their dens and tlie elephant the horse the deer 
and all the hare kinds those inoflensive tenants of the plain 
make their appearance But again at niglit fall the state 
of hostility begins the s\hole forest then echoes to a 
\ariet) of different howhngs Nothing can be more ternWe 
than on African landscape at the close of evening the 
deep toned roarings of the hon the shnller yelhngs of the 
tiger the jackal pursuing by the scent and barking like 8 

dog the hyena wath a note pemiharlysolitar) and dreadful 

but abo^e all the hissing of tlie tohous kinds of serpents 
that then begin their call and as I am assured make a 
much louder symphony than the birds m our gnwes m a 
morning 

Beasts of prey seldom devour each other nor can oi'y 



\KIM VLS. 


405 

tiling l)ut the grcalc'^t degree of hunger induce them to it. 

tlie\ cliiefiy ccck after, is the deer, or the goat ; those 
kannless creature'?, tlmt seem made to embellish natiue. 
Tliese are citlicr pur‘?ued or surprised, and afford the most 
agreeable repa*?! to their destroyers Tlie most usual 
method with men the fiercest animals, is to hide and 
crouch near some jiath frequented by their prey ; or some 
crater nlierc cattle come to drinh ; and seize them at once 
^nthaboiuid. Tiie lion and the tiger leap twenty feet at 
^ spring; and this, rather than thcii siriftncss or strength, 
js nliat they ha\c mo'?t to depend upon for a supply. Tlieie 
is scarcely one of the deer or hare kind, that is not very 
easily capable of escaping them by its sniftness; so that 
whenever any of these fall a prey, it must be omng to their 
o^ai inattention 

Hut there is another class of the carnivorous kind, that 
Imnt by the scent, and nhich it is much more difficult to 
e-icape It is remarkable, that all animals of this kind 
pursue in a pack ; and encourage each other by then mutual 
Tlie jackal, the syagush, the wolf, and the dog, are 
of this kind ; they pursue nith patience rather than swift- 
ness; their prey flies at first, and leaves them for miles 
behind; but they keep on mth a constant steady pace, and 
excite each othei by a general spirit of mdust^ 

^^hon, till at last they share the common plunder, iiut it 
Joo often happens, that the larger beasts of prey, when they 
\oar a cry of tins kind begun, pursue the pack, and when 
*eyhave hunted doira the animal, come in and monopolize 
[im spoil Tins has given rise to the report of jacka 
the hon’s provider; when the leality that the 
jackal hunts foi itself, and the hon is an unwelcome intruder 

Upon the fruit of his toil. . -..nrniis aili- 

Nevertheless, ivith all the powers which ™ 

are possessed of, ‘W Suneidty lead “ We f ^ 
oud fatieue Their prey has such a variety tu 
for escaping, that they sometimes them 

fc' afo^nfght togethk: but -W- 
ith a degree of patience equal to ; " (hell ap- 

so that as their subsistence is P'eoano , r 

ft'tes aie complying They usuaUy -- their^FJ^^^^ 

toai, either of seeming delight, o p P . 

lesistance They frequently devour it, bones and 
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nil in the most n'cnons minner and tliin retire to tlicir 
dens continuing inictnc till the calls of hunger again ex 
citL their courage 'uul industr} But as all their methods 
of pursuit are countcnckd hy the arts of m-asion they 
often continue to range mthout success supporting a 
state of famine for scNcral days na) sometimes weeks 
together Of their prey some find protection in holes 
m winch nature Ins directed them to huiy thcmselics 
some find safety by swiftness and such as arc pos 
scssed of neitlier of these advantages generally herd to 
gether and endeavour to rept! invasion by united force 
Ihe very sheep which to us seem so defenceless are hr 
uo means so m a state of nature they are furnished vntn 
arms of defence and a very great degree of svnftncss but 
they are stdl further assist^ by their spirit of mutual de 
fence the females fall into the centre and the males 
forming a nng round them oppose their horns to the as 
sailants Some animals that feed upon fruits which are 
to be found only at one time of tlic year fill their holes 
with several sorts of plants which enable them to he con 
coaled during tlie hard frosts of the winter contented with 
their prison since it afTords them plenty and protection 
These holes arc dug with so much art that there seems 
the design of an architect in the formation Tliere are 
usually two apertures by one of which the little inhahi 
tant can always escape when the enemy is in possession 
of the other Many creatures are equally careful of avoid 
mg their enemies by placing a centincl to warn them of 
the approach of danger lliese generally perform tlus 
duty by turns and they know how to punish such as 
have neglected their post or have been unmindful of 
common safety Such are a part of the efforts that the 
weaker races of quadrupeds exert to avoid their invaders 
and in general they are attended with success The arts 
of instinct ore most commonly found an overmatch 
the invasions of instinct Man is the only creature agains 
whom all their little tncks cannot prevtul ^ITierever 
has spread his dominion scarcely any flight can save 
any retreat harbour wherever lie comes terror seems 
follow and all society ceases among the inferior 
of the plain their union against him can yield them 
protection and their cunning is but weakness m ’ 
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fellow-biutes, they have an enemy whom they can oppose 
with an equality of advantage, they can oppose fraud or 
swiftness to force, oi numbers to invasion ; but what can be 
done against such an enemy as man, who finds them out 
though unseen, and though lemote, destroys them ^ 'W'her- 
evei he comes, all the contest among the meaner ranks 
seem to be at an end, oi is earned on only by surpiise. 
Such as he has thought proper to protect, have calmly sub- 
mitted to his protection ; such as he has found it convenient 
to destroy, carry on an unequal wai, and their numbers aie 
every day deci easing. 

The wild animal is subject to few alteiations ; and, in 
a state of savage natuie, continues for ages the same, in 
size, shape, and colour. But it is otheranse when sub- 
dued, and taken under the piotection of man; its extei- 
nal foim, and even its internal stiucture, aie alteied by 
human assiduity: and this is one of the first and gieatest 
causes of the vaiiety that we see among the seveial 
quadrupeds of the same species. Man appears to have 
changed the very nature of domestic animals, by cultiva- 
tion and care. A domestic animal is a slave that seems 
to have few othei desires but such as man is willing to 
allow it Humble, patient, resigned, and attentive, it fills 
up the duties of its station ; leady for labour, and content 
with subsistence 

Almost all domestic animals seem to bear the maiks 
of seivitude strong upon them. All the varieties in then 
colour, all the fineness and length of their haii, together 
with the depending length of then ears, seem to have 
arisen fiom a long continuance of domestic slavery — 
What an immense variety is there to be found in the 
oidinary lace of dogs and horses ’ the principal differences 
of which have been effected by the industiy of man, so 
adapting the food, the tieatment, the labour, and the 
climate, that Nature seems almost to have foigotten 
her original design j and the tame animal no longer beais 
any lesemblance to its ancestois in the woods aiound 
him 

In this mannei, nature is under a kind of constiaint, in 
those animals we have taught to live in a state of servi- 
tude near us The savage animals preserve the maiks of 
then first foimation; then colours aie genei ally the same; 
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a rough dusky hroun or n tarnij seem nlmost their only 
^^^^letlcs But it is othen'we in the t'lmc their colours are 
\arious nnd their forms different from each other The 
nature of the climate indeed operates upon nil but more 
particularly on these Hint nminshmcnt which is prepared 
by the hand of ninn not ndipted to their appetites but to 
Sint Ins oun conicnicnce that chtnntc llic ngours of 
which he can soften and that cinplojnicnt to which 
they are sometimes assigned produce a number of dis 
tinctions that arc not to be found among the saiagc 
animals Tliese at first were accidental but in time 
became hcreditaiy nnd a new race of artificial monsters 
are propagated rather to answer the purposes of human 
pleasure tlian their own confcnicncc Jn short, their lery 
appetites may he changed and those that feed onl) upon 
grass may he rendered camnorous I haic seen a sheep 
that would cat flesh and n horse that was fond of 
oysters 

But not their appetites or their figure alone but their 
very dispositions and their natural sagacitj, are altered 
by the aianity of man In those countnes where men 
have seldom intruded some animals Iiaie been found 
established m a kind of cud state of society Bemote 
from the tyranny of man they seem to ha\e a spirit of 
mutual beneiolence nnd mutual friendship Plie beoiers 
in those distant solitudes arc known to build like nrchi 
tects and rule like citizens Tlie habitations that these 
liaie been seen to erect exceed the liouses of the human 
inhabitants of the same country both in neatness and 
comenience But as soon as man intrudes upon their 
societj they seem impressed with the terrors of their 
inferior situation their spmt of society ceases the bond 
IS dissolved and eveiy ammal looks for safety in soli 
tude and there tnes all its little industry to shift 
for itself 

Next to human influence the climate seems to have 
the strongest effects botli upon the nature and the form o 
quadrupeds As in man we have seen some alterations 
produced by the \anety of liis situation so m the lower 
ranks that are more subject to variation the influent 
of climate is more readily perceived As these are m® 
nearly attached to the earth and in a manner connec e 
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to tlie soil ; as they ha% e none of the arts of shielding off 
the inclemency of the weathei, or softening the rigours 
of the sun, they aie consequently more changed by its 
variations In geneial it may be remarked, that the 
colder the country, the largei and the warmer is the fur 
of each animal , it being wisely provided by Nature, that 
the inhabitant should be adapted to the rigours of its 
situation. Thus the fox and wolf, which in temperate 
climates have but shoi t hair, have a fine long fur in the 
frozen regions near the pole. On the contiaiy, those 
dogs which with us have long hair, u hen earned to Guinea 
or Angola, in a shoit time cast their thick covering, 
and assume a lighter dress, and one more adapted to the 
warmth of the country The beaver, and the ermine, •which 
are found in the gieatest plenty m the cold regions, are 
lemaikable for the waimth and delicacy of then fins ; while 
the elephant, and the rhinoceros, that are natives of the line, 
have scarcely any hair Not but that human industry 
can, in some measure, co-opeiate with, or repress, the 
effects of climate in this paiticular It is well known what 
alteiations aie pioduced by piopei caie, in the sheep’s 
fleece, in different paits of oui own country; and the same 
industiy is pursued with a like success in Syna, wheie many 
of then animals aie clothed with a long and beautiful ban, 
which they take care to impiove, as they work it into that 
stuff called camblet, so well known in different paits of 
Em ope 

The disposition of the animal seems also not less marked 
by the climate than the figure. The same causes that 
seem to have lendered the human inhabitants of the rigor- 
ous climates savage and ignoiant, have also operated 
upon their animals Both at the line and the pole, the 
wild quadrupeds are fierce and untameable In these 
latitudes, their savage dispositions haiung not been quelled 
by any effoits from man, and being still farther stimu- 
lated by the seventy of the weather, they continue fierce 
and untractable Most of the attempts which have 
hitherto been made to tame the wild beasts brought home 
from the pole or the equator, have proved ineffectual. 
They are gentle and haimless enough uhile young ; but 
as they grow up, they acquire then natural ferocity, and 
snap at the hand that feeds tliem. It may indeed, in 
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general K asserted tint in nil countries where the men are 
most barbarous the beasts nrc most fierce and cruel and 
tins 13 hut a natural consequence of the stnigglc between 
man and the more sa\ngc animals of the forest for in 
proportion ns be is weak and timid tbc) must be bold 
andintnisue in proportion as Ins dominion is but feebly 
supported their rapacity must be more obnoxious In the 
extensne countries therefore lying round the pole or 
beneath the line the quadrupeds are fitrct and formidable 
Afnca has c\er been remarked for the brutality of its men 
and the fierceness of its animals its lions and its leopards 
are not kss terrible than its crocodiles and lU serpents , 
their dispositions seem cntirtly marked with the ngours 
of the climate and being bred in an extreme of heat 
they shew a peculiar ferocity that neither the force, of man 
can conquer nor his arts allay Iloncitr it is happy 
for the wTCtched inhahiLants of those climates that its most 
formidable animals arc all solitary ones that tbtw hare 
not learnt the art of uniting to oppress mankind but 
each depending on its own strength invades without any 
assistant 

nie food also is another cause of the vanety which 
we find among quadrupeds of the same kind liius the 
beasts which feed in tiic valley ore generally larger than 
those which glean a scanty subsistence on the mountain 
Such as Iwe in the warm climates where the plants are 
much larger and more succulent than with us are equally 
remarkable for their bulk Hie ox fed m the plains of 
Indostan is much larger than that which is more hardily 
maintained on' the side of the Alps Hie deserts of Africa 
where the plants are extremely nonnshmg produce the 
largest and fiercest animals and perhaps for a contrary 
reason America is found not to produce such large am 
mals aa are seen in Um xnciewt eurvlvnent But what 
ever be the reason the fact is certain that while Arne 
Tica exceeds us in the size of its reptiles of all kinds it 
15 far inferior in its quadruped productions Thus for 
instance the largest animal of that country is the tapir 
which can by no means be compared to the elephant o 
Afnca Its beasts of prey also are divested of tha 
strength and courage which is so dangerous in this paf 
of the world The American lion tiger and leopard > 
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such diminutive creatures desen'e these names, are neitlier 
so fierce nor so valiant as those of Africa and Asia. Tlie 
tiger of Bengal has been seen to measure twelve feet m 
length, without including the tail : whereas the American 
tiger seldom exceeds three. Tliis difference obtains still 
more in the other animals of that country, so that some 
liave been of opinion'^ that all quadrupeds m Southern 
America are of a different species from those most re- 
sembling them m the old world ; and that there are none 
which are common to both, but such as have entered 
Amenca by the north ; and which, being able to bear the 
rigours of the fiozen pole, have travelled from the ancient 
continent, by that passage, into the new. Thus the bear, 
the wolf, the elk, the stag, the fox, and the beaver, are 
knowm to the inhabitants as well of Noi th America as of 
Russia ; while most of the various kinds to the southward, 
in both continents, bear no resemblance to each other. 
Upon the whole, such as peculiarly belong to the new 
continent are without any marks of the quadruped per- 
fection. They are almost wholly destitute of the power of 
defence ; they have neither formidable teeth, horns, oi tail ; 
their figure is awkward, and their limbs ill proportioned. 
Some among them, such as the ant-bear and the sloth, 
appear so miserably formed, as scaicely to have the 
power of monng and eating. Tliey, seemingly, drag out a 
miserable and languid existence in the most desert soli- 
tude , and would quickly have been destroyed in a country 
wheie theie were inhabitants, or powerful beasts to oppose 
them 

But if the quadrupeds of the new continent be less, they 
are found in much greater abundance , for it is a lule that 
obtains thiough nature, that the smallest animals multiply 
the fastest Tlie goat, imported fiom Europe to South 
Ameiica, soon begins to degenerate; but as it giows less 
it becomes more prolific , and, instead of one kid at a time, 
or two at the most, it generally produces five, and some- 
times more What there is in the food, or the climate, 
that produces this change, we have not been able to leain ; 
ne might be apt to ascnbe it to the heat, but that on the 
African coast, wheie it is still hotter, this rule does not 
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obtim for the goat instcatlof degenerating there seems 
rather to impro>t 

Houe\cr the rule is general among nil quadrupeds 
tint those uhich nrc large nnd fomiidnblc produce but 
fuv at a time while such ns nrc mean nnd contemptible 
nrc extreini.Ij prolific Tlic lion or tiger haic seldom 
nbo\e two cubs nt n litter while the cat that is of a 
similar natnrt. is tisunllj stin to Insc fm. or six In this 
manner the lower tnbes become extrem 1) numerous 
and but for tins surprising fccundit) from tbtir natural 
weahness tlitj would quicki) Ik. extirpated Ihe breed 
of mice for instance would base long since been blotted 
from tlic earth were the mouse tvs slow in production es 
the elephant But it has been wastl} proiiticd that such 
animals as can make but little resistance sliould at least 
bale a means of repairing the dtstniction which thg' 
must often suffer by thtir quick reproduction tliat tliey 
should increase tien among enemies nnd multiplj under 
the hand of the dcstro)cr On the other hand it lias os 
wasUv been ordered by Proiidcncc that the larger kinds 
should produce but slowly , othennse as the) require 
proportional supplus from nature they would quickly 
consume their own store ..nd of consequence many of 
them would soon ncnsli through want so that life would 
thus be given without the ntccssary means of subsist 
cnee In a word Providence has most wisely balanced 
the strength of the great against the weahness of the httle 
Since It was necessary that some should be great and 
others mean since it was c'*^^dicnt tint some should live 
upon others it has assi ted the weakness of one by granting 
It fruitfulness and dimmishcd the number of the other by 
mfecundity 

In consequence of this provision the larger creatures 
ivhjfh bring forth feu at a time seidom begin to generate 
till they have nearly acquired their full gronah On the 
contrary those which bring many reproduce before they 
have arrived at their natural size Thus the horse and the 
bull are nearly at their best before they begin to breed the 
hog and the rabbit scarcely leave the teat before they become 
parents in turn Almost all animals likewise continue 
the time of their pregnancy in proportion to their size 
The mare continues eleven months with foal the cow nine 
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the ^volf five, and the bitch nine weeks. In all, the inter- 
mediate 1 tters are the most fiuitful ; the first and the last 
geneially producing the fewest m number, and the worst of 
the kind 

‘'i'SHiatever be the natural disposition of animals at othei 
times, they all acquhe new courage when they consider 
themselves as defending theii young No terrors can 
then drii'e them from the post of duty ; the mildest begin 
to exeit their little force, and resist the most formidable 
enemy. Where resistance is hopeless, they then incur 
every danger, in older to lescue their young by flight, 
and retard their own expedition by piovidiiig for their 
little ones. "Wlien the female oppossum, an animal of 
America, is puisued, she instantly takes her young into 
a false belly, with which nature has supplied her, and 
cariies them off, or dies in the endeavour I have been 
lately assuied of a she-fox, which, when hunted, took her 
cub in her mouth, and run for several miles without quitting 
it, until at last she was forced to leave it behind, upon 
the approach of a mastiff, as she ran through a farmer’s 
yard. But, if at this period the mildest animals acquire 
new fierceness, how formidable must those be that subsist 
by lapine’ At such times, no obstacles can stop their 
lavage, nor no thieats can tenify; the lioness then seems 
more haidy than even the lion himself She attacks men 
and beasts indiscriminately, and carries all she can oveicome 
reeking to her cubs, whom she thus early accustoms to 
slaughter Milk, in the caimvoious animals, is much moie 
spaiing than m othei s , and it may be foi this reason that 
all such carry home their prey alive, that, m feeding their 
young, its blood may supply the deficiencies of nature, and 
seive instead of that milk with which they aie so spaiingly 
supplied 

Nature, that has thus given them courage to defend their 
young, has given them instinct to choose the pioper times 
of copulation, so as to bring foith when the provision suited 
to each kind is to be found in the greatest plenty The wolf, 
for instance, couples in Novembei, so that the time of 
piegnancy continuing five months, it may have its young in 
Apnl The maie, who goes eleven months, admits the 
hoise in summei, m ordei to foal about the beginning of 
IMay On the contiaiy, those animals which lay up pro- 
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visions for the mnlcr, sneh as the bcivcr and the mnrmotte 
coiipk in the latter end of autumn so as to Inve their 
yonnp about Januarj against uliich season tficj hue 
prosnied a \cr) comfortabk store 'lliest seasons for 
coupling hone\tr among some of the domestic hinds are 
generally m consequcnct of the quantity of provisions with 
whith tilt) an. at any time supplied Tims we may by 
feeding any of these animals and beeping off the ngour of 
the climate make them batd whenever we please In 
tins manner those contrive who produce lambs all the year 
round 

Tlie choice of situation in bringing forth is also very 
remarkable In most of the rapacious kinds tlie female 
takes the utmost precautions to hide the place of her retreat 
from the male who othenvase when pressed by hunger 
would be apt to devour her cubs She seldom therefore 
strays far from the den and never approaches it vvliile he 
IS m view nor visits him again till her young are catnWe of 
providing for themselves Such animals as arc of tender 
constitutioas take the utmost care to provide a place of 
warmth as wdl as safety for tlicir young the rapacious 
kinds bring forth in tlie thickest woods tliosc that chew 
the cud with the various tnbes of the vermin kind choose 
some hiding phcc in the neighbourhood of man Some 
dig holes in the ground some choose tlie hollow of a tree 
and all the amphibious hinds bring up their young ucaf 
the water and accustom them betimes to tlieir proper 
element 

Thus Nature seems I mdly careful for the protection of 
the meanest of her creatures but there is one class of 
quadrupeds that seems entirely left to chance tint no parent 
stands forth to protect nor no instructor leads to teach 
the arts of subsistence These are the quadrupeds that are 
brought forth from the egg such ns the lizard the tortoise 
and the crocodile Tlie fecundity of all other animals 
compared with these is stenhty itself These bnng mrth 
above t vo hundred at a time but as the offb^ng is more 
numerous the parental care is less exerted Thus the nu 
merous brood of eggs are without farther sohcilude 
in the warm sands of the shore and the heat of the su 
alone is left to bnng them to perfection To this jl 

they arrive almost as soon as disengaged from the s e 



ANIMALS. 


415 

Most of them, without any other guide than instinct, im- 
mediately make to the water In their passage thither, they 
have numbeiless enemies to fear. The buds of prey that 
haunt the shoie, the beasts that accidentally come there, 
and even the animals that give them biith, aie known, witli 
a stiange rapacity, to thm their numbers as well as the 
rest 

But it is kindly ordeied by Providence, that these ani- 
mals, which are mostly noxious, sliould thus have many 
destioyers : were it not for this, by their extreme fecundity, 
they would soon over-run the earth, and cumber all oui 
plains with deformity. 

Tlius throughout the whole economy of nature we may 
trace displays of infinite wisdom, even in regulating the 
impulses of instinctive power, and in governing its annual 
or varied tides. A mere system of oiganized mattei, without 
any independent and intelligent cause, could never have 
communicated to itself that prescience which the numeious 
tribes of animals exhibit ; and to ascribe the visible pheno- 
mena to chance, is to invest a meie abstract idea with attii- 
butes, which, even human knowledge, lefined by all the light 
which philosophy imparts, is scaicely able to comprehend. 
And even if we allow chance to have been the primitive 
cause of existence, and of the vaiied phenomena connected 
with it, we must ascribe to it that eternity of being which 
Atheism denies to the intelligent Creator ; unless we con- 
ceive that chance, by chance, has begotten chance throughout 
an infinite seiies in past duration The absurdity of such a 
supposition it would be folly to pursue 

“ That many things appear inexplicable in the economy 
and ovenuhng Piovidence of God, will be most readily 
allowed. In eveiy department, shadows, and obscurities, 
veil from human penetration a considerable portion of his 
ways In the vast chain of being, a few links only are open 
to human inspection , and even these the dimness of our 
bodily organs and mental powers will not permit us fully to 
explore Sometimes even those links which we peiceive 
aie not immediately connected together; and at other times, 
mists, minuteness, and distance, lay an embargo upon our 
faculties. It IS thus that the parts with which we aie sur- 
rounded, are intercepted and concealed from our discernment. 
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wlnlc the clnm itself stretching into another norld can 
only be (hsco\crcil by tint light, uhich, in futunt) eternity 
slnll imp'irt 

‘ In the stnjcturc nml organs of nnimals there « an 
iKhptntion for certnm cnih tiliich the most superficial ob 
server can Inrdlj f ul to ohstnc Ailiplation implies design 
nnd this involves some being or power ciinble of forming 
the design nnd calculating upon issues winch no combina 
tion oT accidents has m nm known case ever jet produced 
riic evidences of vvisdomwnich are scattered over the surfaa 
of our globe speak in n langiingc that must be heard even 
by the most careless and inattentive and the nnimal world 
presents us with a noble compendium of facts that arc con 
stantlj exposed to the scnitiiij of cverj eve Of these Vr 
Goldsmith has furnished a grand e-xhibition nnd the con 
dition of that rcider IS not to be envied who after perusing 
lus Natural Ilislor} can close his book and deliberately 
think there is no God ] 
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HISTORY OF ANIMALS. 

BOOK I. 

ANIMALS OF THE HORSE KIND. 


CPIAP. I. 

OF THE HORSE =* 

ANI^'IALS of tlie horse kind desen'e a place next to man, 
in a histoiy of natuie Then activity, their stiength, tlieir 
usefulness, and their beauty, all contiibute to lendei them 
the principal objects of oiii curiosity and care, a race of 
creatures in whose welfare we aie interested next to our own. 

As it may happen, that in a description -where it is tlie aim rather 
to insert i\hat is not usually known, than all that is luiown, some of the 
more obvious particulars may be omitted , I -will take leave to subioin 
m the notes the characteristic marks of each animal, as given us by Lin- 
naius “ The horse, with si\ cutting teeth before, and single-hoofed 
a native of Europe and the East (but I bclle^ c rather of Africa) , a 
generous, proud, and strong animal , fit cither for the draught, the 
course, or the road he is delighted with Avoods , he takes care of his 
hinder parts , defends himself from the flics wath his tail , scratches his 
fellow , defends his young , calls by neighing , sleeps after night-fall , 
fights by kicking, and by biting also, rolls on the ground when he 
SAveats , eats the grass closer than the o-v , distributes the seed by dung- 
ing , wants a gall-bladder , never a omits , the fool is produced Avitli the 
feet stretched out , he is injured by being struck on the ear , upon the 
stiffle , by being caught by the nose in barnacles , by haA’ing his teeth 
rubbed with talloAv , by the herb padus , by the herb phalandna , by 
the cruculio , by the conops His diseases are different in different 
countries A consumption of the ethmoid bones of the nose, called the 
glandets, is with us the most infectious and fatal He eats hemlock 
Avithout injury The mare goes Avith foal 290 days The placenta is 
not fixed He acquires not the canine teeth till the age of five years 

[* In South America is found a horse.Avhose hoofs are divided, like those of a 
rumm int quadruped In its general appearance, size, and colour, it resembles the is-, 
but has the voice and ears of a horse, and has no bands crossing the shouldeis It is 
very Avild, swift, and stiong ] 
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Of oil tlic qindnjpctl tlic Ijorsc seems tlie most 

bc-wUiful tlic noble largeness of !us form the glossy 
smoothness of his skin tht gnccfnl nsc of his motions and 
tiic exact symmetry of }m slnpt hn\c taught us to rogvil 
liim ns the first nnd ns tht most perfectly fonned , and yet 
uhat IS cvtnordiinrj enough if uc txarninc him inlcrmlU 
his structure u ill ht found the most dtlTcrtnl from tint of 
imn of nil other quadnipeds uJnlsoacr As the ape ap 
urosches us the nearest m internal conformation so the 
horse 13 the most rcmnlc • ft slnKing proof that there may 
be oppositions of beauty, and timt all grace is not to be re 
ferred to one standard 

To bale an idea of this noble animal in his natne 6im 
phcitj lie arc not to look for him m the pastures or the 
stables to iilnch he has been consigned hi man but in 
those iidd and extensive plains uhere be has been ongi 
ually produced ulicrc bt nnges mthout control and 
riots m all the lanetj of luxurious nature In this state of 
happy independence, he disdains the assistance of man 
uhich onli tends to ^emtude In those boundless tracts 
whuher of Africa or New Spain ulicrc hu runs at liberty 
he seems no nay incommoded iiitli the ineoiucnienecs to 
iihicli he IS subycct m Europe Tlic continual verdure of 
the fields supplies lus wants and the climate that never 
knows a Winter suits lus constitution iibali naturally 
stems adapted to heat lIis enemies of the fortst arc 
but fen for none but the gtxntcr kinds mil venture to 
attack him any one of these he is singly able to over 
come iihile at the same time he is content to find safety 
in society for the viild horses of those countries alivays herd 
together 

In these countries therefore the horses are often seen 
feeding m droves of five or six hundred As they do not 
carry on war against anv other race of animals they are 
satisfied to remain entirely upon the defensive The pas 
tures on v%luch they live satisfy all their appetites and ah 
other precautions are pure!} for their security m case of a 
siirpn e As they are never attaeked but at a disadvan 
tage whenever they sleep m the forests they have alway'S 
one among, their number that stands as centinel to 
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notice of any appioaclinig danger; and tliis oflicc tiiey tike 
liy turns * If a man appi caches them while they are feed- 
ing by da^, their centmel walks up boldly near him, as if to 
examine his strength, or to intimidate him fiom proceeding; 
hut as the man approaches within pistol-shot, the centmel 
then thinks it high time to alaim his fellows, this he docs 
by a loud kind of snorting, upon W’hich they all take the 
signal, and fly off wnth the speed of the wand ; theii faithful 
centmel bringing up the rear '}' 

It is not easy to say from wdiat countr)' the horse came 
oiiginally It should seem that the colder climates do not 
agree with Ins constitution ; foi although he is found almost 
in them all, } et his form is altered there, and he is found 
at once diminutiie and ill-shaped We liaie the testimony 
of the ancients that there weie wild hoises once m Europe; 
at present, howeiei, the} aie totally brought under subjec- 
tion ; and even those which aie found in America aie of a 
Spanish bleed, which being sent thitliei upon its fust dis- 
cover}f, have since become wald, and have spread mer all 
the south of that vast continent almost to the stiaits of 
Magellan. Tliese, in geneial, are a small bleed, of about 
fourteen hands high. They have thick jaws and clumsy 
joints , then ears and neck also are long , they are easily 
tamed ; for the hojse, by natuie, is a gentle compl}’ing crea- 
tine, and resists rather from feai than obstinacy They 
are caught by a kind of noose, and then held fast by the 
legs, and tied to a tiee, wdiere they aie left foi tw'o days 
without food 01 dunk By that time they begin to grow 
manageable ; and m some w'ceks they become as tame as 
if they had never been m a state of wnldness If, by any 
accident, they aie once more set at hbeity, they never 
become wald again, but know then masters, and come to 
their call Some of the buccaneers have often been agiee- 
ably suipiised, aftei a long absence, to see then faithful 
horses once moie piesent themselves, wdth then usual assi- 
duity, ^and come up, with fond submission, to leceive the 
rein 

These American horses, howeier, cannot piopeily be 
ranked among the wnld races, since they weie oiiginally 


* D\ct\oTvwaire Unwerselle des A-iiimaux, p 19 
t Labat, tom vii 
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lirecl from such ns ucrc lime It is not in Hie nm but 
the old norld that nc nre to look for tins nnimtil in a 
true state of mtiirc in the cxtcnsivl. dtserts of Afnra 
in Arabia, Mid those nidesprcid comitni.s tint separate 
Inttnrv from the more soiitliem notions Vast droics ot 
thcsi. animals arc seen mid among the Tartars the) are 
of a small breed cxtremil) sivift and lery iwdily erade 
iheir pursuers As the) go together they mil not admit 
' — \ 4.^^ Oiotigli c\cn of tneir 

ime horse Attempting to 
pnther Totmd him and 

soon oblige him to seel safely by 

lumbers also of mid horses to the north of Chinn hut they 
are of a weak timid breed small of stature and useless m 


At the Cape of Good Hope there arc numbers of horses 
in n state of nature but small mcious and untamrable^ 
Tliey are found mid also m several other parts of Afnca 
hut the uTetched inhabitants of tint countn tithcr mint the 
art to tame them or seem ignonnt of ihcir uses It « 
common mth the negroes who ore carried over from tncnce 
to America when thej first sec a horse to testify both ter 
ror and surprise These poor men seem not to have any 
knowledge of such a creature and though tlic horse is pro 
bably a mtiic of their omi country they have let all the rest 
of mankind enjoy tlie benefit of his seniccs without turning 
them to any advantage at home In some parts of Afnca 
therefore where the horse runs mid the natives stem to 
consider him rather m the light of a dainty for food than a 
useful creature capable of assisting them tilhcr in viar or m 
labour nding seems a refinement that the nauves of An 
gola or Caffrana have not as yet been able to attend to an 
whenever they catch a horse it is only wath an intent to ea 
him 

But of oil countries m the world where the horse run 
wald Arabia produces the most beautiful breed the mos 
generous swaft and pewevering Tliere are found though 
not m great numbers in the deserts of that country an 
the natnes use every stratagem to take them Althoug 
they are active and beautiful jet they are not so large a 
those that are bred up tame they are of a brown colour 
♦heir inane and tail very shortj and the hair black an 
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tufted ^ Tlieir swiftness is incredible ; the attempt to pur- 
sue them m the usual manner of the chase, with dogs, 
would be entirely fruitless. Such is the rapidity of their 
flight, that they aie instantly out of view, and the dogs 
themselves give up the vain pursuit. Tlie only method, 
therefore, of taking them, is by tiaps hidden in the sand, 
which entangling their feet, the hunter at length comes 
up, and either kills them, or carries them home alive If 
the hoise be young, he is consideied among the Arabians 
as a very gieat delicacy 5 and they feast upon him while 
any part is found remaining* but if, fiom his shape or 
vigour, he promises to be ser\dceable in his more noble 
capacity, they take the usual methods of taming him, by 
fatigue and hungei, and he soon becomes a useful domestic 
animal. 

The usual manner of trying their swiftness is by hunt- 
ing the ostrich • the horse is the only animal whose speed 
is comparable to that of this creature, which is found in 
the sandy plains, wth which those countries abound* 
The instant the ostrich perceives itself aimed at, it makes 
to the mountains, while the horsemen pursues with all the 
swiftness possible, and endeavours to cut off its letreat. 
The chase then continues along the pJain, while the 
ostrich makes use of both legs and wings to assist its 
motion. However, a horse of the first speed is able to 
outrun it 5 so that the poor animal is then obliged to have 
recourse to art to elude the hunter, by frequently turning ; 
at length, finding all escape hopeless, it hides its head 
wherever it can, and sufFeis itself tamely to be taken. If 
the horse, in a trial of this kind, shews great speed, and 
is not readily tired, his price 'becomes propoitionably 
great, and there are some horses valued at a thousand 
ducats* 

But the horses thus caught, or trained in this manner, 
are at present but very few the value of Arabian horses, 
al ovei the world, has, in a great measure, thinned the 
deserts of the wild breed, and there are very few to be 
found in those countiies, except such as are tame The 
Arabians, as we aie told by historians, first began the 
management of horses in the time of Shaque Ishmael. 


* Maim Descnpt d6 J’Afrique, lib. 1 p 51 
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Before t!mt tlic) windcrwl nild along the face of the coun 
ti) neglected and useless bwt llii. mtives then first liegin 
to tame tlieir fierceness and to iniproic their benuti so 
that at present thej possess a race of the most beautiful 
horses m the uorld uitli uhich the) drnen trade and fur 
rush tile stables of pnnccs at immense prices 

Jlicrc 13 scarcel} an Arabian hou poor soever but is 
provided with his horse • TliC) in gcoenl make use of 
marcs in their ordinnt) excursions experience Invang 
taught them that they support fatigue thirst and hunger 
better than the liorscs are found to do lliej arc also less 
vicious of a gentler nature and_are not so apt to neigh 
Tliey arc more harmless also among ihcmselvcs not so 
opt to kick or hurt each other but remain whole daw 
together without the least mischief llie Turks on the 
contrar) ate not fond of mates and the Arabians sell 
them such horses as thej do not choose to keep for stal 
lions at home Tlicv preserve the pedigree of their horses 
with great care and for several ages back Tliej know 
their alliances and all their gencalog) tlicj distinguish 
the races b) difiercnt names and divide them into three 
classes Tlic first is that of the nobles the ancient breed 
and unaduhernted on either side, the second is that of 
the horses of the ancient race, but ndullcratcd and the 
third 18 that of the common and mfenor kind the last 
the) sell at a low price bwt those of the first class and 
even of the second amongst which arc found horses of 
equal value to the former arc sold cxtrcmel) dear They 
know by long experience the race of a horse by his ap 
pearance the) can tell the name the sumairfe the colour 
and the marl^ properly belonging to each inien they 
0 are not possessed of stallions of the noble race themselves 
for their mares the) borrow from their neighbours pay 
mg a proper price as with us and receive a written attes 
tation of the whole In this attestation is contained the 
name of the horse and the mare and their respective 
genealogies IVlien the mare Ims produced her foal new 
witnesses are called and a new attestation signed m 
-•♦which are described the marks of the foal and the day 
noted when it wais brought forth Tliese attestations 
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increase the ^alue of the horse, and they aie given to the 
person who buys him. The most ordinary mare of this 
race sells for five hundred crowns ; there are many that 
sell for a thousand ; and some of the veiy finest kinds foi 
fourteen oi fifteen hundred pounds. As the Arabians 
have no other house but a tent to live in, tins also serves 
them for a stable ; so that the mare, the foal, the husband, 
the wife, and the children, he all together indiscriminately : 
the little children are often seen upon the body or the 
neck of the mare, while these continue inoffensive and 
harmless, permitting them thus to play mth and caiess 
them mthout any injury. Tlie Arabians never beat theii 
hoises: they treat theirf^^ently , they speak to them, and 
seem to hold a discourse ; they use them as fiiends ; they 
never attempt to inciease their speed by the whip, noi 
spur them, but in cases of necessity Ho\\e\er, when 
this happens, they set off rvith amazing swiftness, they 
4eap^ovei obstacles with as much agility as a buck, and 
if tike rider happens to fall, they are so manageable that 
they stand still m the midst of their most rapid careei. 
The Arabian horses are of a middle size, easy in their 
motions, and rathei inclined to leanness than fat. They 
are regulaily dressed every morning and evening, and 
with such caie that the smallest roughness is not left 
upon their skins. They wash the legs, the mane, and 
the tail, which they never cut, and which they seldom 
comb, lest they should thin the hair. They give them 
nothing to eat duiing the day; they only gwe them to 
dunk once or twice , and at sun-set they hang a bag to 
their heads, 'in which there is about half a bushel of clean 
bailey They continue eating the whole night, and the 
bag IS again taken away the next morning They aie 
turned out to pastme in the beginning of Maich, when 
the grass is pretty iiigh, and at which time the mares aie 
given to the stallion When the spring is past, they take 
them again from pasture, and they get neither grass nor 
hay during the lest of the year , barley is then only food, 
except now and thCh a little stiaw The mane of the foal 
is always clipped when about a year oi eighteen months^ 
old, in order to make it stronger and thickei They be-' c 
gin to bleak them at two years old, or two years and 
half at farthest, they nevei saddle or biidle them till at 
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that age and then tliey arc aln-a) kept ready saddled at 
the door of the tent from morntng till sun set m order to 
be prepared against any surprise Tlu^ at presen* seem 
sensible of llic great advantage their liorses arc to the coun 
tn there is a Ian Ihcrcfort that prohibits the exportation 
01 the marcs and such slaMions ns arc broiiglil into Eng 
land arc generally purclnsed on tbc eastern sborcs of Afnca, 
nnd come round to us by the Cape of Good Hope Ibey 
are m general less in stature than our own being not nboie 
fourteen or fourteen hands and a half high their motions 
are much more graceful nnd swifter than of our own horses, 
but ncvertluless their speed is far from being equal they 
run higher from the ground their stroke is not so long 
and close and they are far inferior m bottom Still how 
e\er tliej must be considered as the first nnd finest breed 
in the world nnd tliat from whicli nil others have denied 
their principal «|ualifie 3 tions It is even probable tliat 
Arabia is the ongmal countr) of horses since there in 
stead of crossing t!ic breed the) take every precaution to 
keep it entire In other countries they must continually 
change the races or their lioracs would soon degenerate 
but there the same blood has passed down through a long 
succession without any diminution cither of force or 
beauty 

The race of Arabian horses has spread itself into Bar 
bar) attiong the Moors and has even extended across 
that extensive continent to the western shores of Africa 
Among the negroes of Gambia and Senegal the chiew 
of the country are possessed of horses which though 
little are very beautiful and extremely manageable In 
stead of barlej thej ate fed in those countries wath maise 
bruised and reduced into meal and mixed up with milk 
when they design to fatten them Tliese are considered 
ns next to the Arabian horses both for swiftness and 
beaut) but they are rather still smaller than the former 
The Italians have a peculiar sport m winch horses of this 
breed run against each other They have no nders but 
addles so formed as to flap against the horses sides as 
they move and thus to spur them forwaird Tliej we se 
to run in a kind of railed walk about a mile long out o 
which the) never attempt to escape but when they once 
set forward they never stop aiUiough the walk from on 


THE HORSE. 


13 

end -to the othei is covered with a crowd of spectatoi^, 
-which opens and gives way as the lioises approach Our 
hoises would scaicely, in this manner, 'face a crowd, and 
(Continue their speed without a rider, thfough the midst of 
a multitude; and indeed it is a little surpiising how in 
.such a place the horses find their oWn way However, 
what oui English hoises may want m sagacity, they make 
up by their swiftness , and it has been found upon com- 
putation, that their speed is nearly ^ne-fourth greater, 
«ven cairying a iider, than that of the swiftest Barb with- 
out one 

Tlie Arabian breed has been diffused into Egypt as well 
as Baibaiy, and into Persia also ; where, as we aie told 
by Marcus Paulus, theie are studs of ten thousand white 
mares all together, very fleet, and with the hoof so hard that 
shoeing is unnecessaiy In these countiies, they in general 
give theii horses the same tieatment that they give in Aia- 
bia, except that they httei them Upon a bed of then own 
dung, diied in the sun, and then i educed to powdei. "VVlien 
this, which IS spread under the hoise about five inches thick, 
is moistened, they dry it again, and spread it as before. 
The horses of these countries a good deal lesemble each 
othei They aie usually of a slender make ; their legs fine, 
bony, and far apait, a thin mane, a fine crest, a beautiful 
head ; the ear small and well pointed ; the shouldei thin ; 
the side lounded, without any unsightly prominence; the 
croup IS a little of the longest, and the tail is generally set 
high The lace of horses, however, is much degeneiated 
in Numidia, the natives having been discomaged fiom 
keeping the breed up by the Tuiks, who seize upon all 
the good horses, without paying the owners the smallest 
gratuity for theii care in bringing them up The Tingi- 
tanians and EgjTptians have now, therefore, the fame of rear- 
ing the finest hoises, both for size and beauty The smallest 
of these last aie usually sixteen hands high; and all of 
them shaped, as they express it, with the elegance of an 
antelope. 

Next to the Barb,' travellers generally rank the Spanish 
genette Tiese horses, like the former, are little, but ex- 
tremely suaft and beautiful. The head is something of the 
largest ; the mane thick ; the ears long, but well pointed ; 
the eyes filled with fire; the shoulder thicldsh, and the 
von. ir. — 19-20. C 
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breflst full find hrge Tlie croup round and hrgc tlic Iigi 
beautiful and without Inrr the pastern a little of the long 
■cst as in the Barb and the bool rather too high Never 
theless they move with great cUsc and carry thcmschcs 
extremely well Tlicir most usual colour is blnch or a dark 
bay Tliey seldom or never have white legs or wlnte snip 
Tlie Spaniards who have a groundless aversion to these 
marks never breed from such as have them Hiej arc all 
branded on the buttock wath the owners name and those 
of the province of Andalusia pass for the best Tlicae are 
said to possess courage obedience grace and spirit, in a 
greater ucgrt-c than even the Barb and for this reason they 
nave been preferred as vvar horses to tliose of anj other 
country 

The Italian horses were once more beautiful than they 
arc at present for they have greatly ntglected the breed 
Nevertheless there are still found some beautiful liorses 
among them particularly among the Neapolitans who chiefly 
use them for the draught In general they have large heads 
and thick necks Tlicy are also restive and consequently 
unmanageable These faults however arc recompensed by 
the largeness of their size by their spmt and the beauty of 
their motion Tliey are excdlent for show nnd have a pecu 
Ivar aptitude to prance 

Tlie Danish liorscs are of such an excellent size nnd so 
strong a make that they are preferred to all others for the 
draught Tliere are some of them perfectly well shaped 
but this is but seldom een for in general they are found to 
have a thick neck heavy shoulders long and hollow back 
and a narrow croup howev^er they all move well and are 
found excellent both for parade and vvar They are of nil 
colours and often of whimsical ones some being streaked 
like the tiger or mottled like the leopard 

The German horses are ongimlly from Arabian and Bar 
bary stocks nevertheless th^ appear to be small and ill 
shaped it is said also that they are weak and washy with 
tender hoofs The Hungarian horses on the other hand are 
excellent for the draught as well as the saddle Tlie Hus 
sars who use them in war usually sht their nostrils which 
IS done as it is said to prevent their neighing but perhaps 
without any real foundation 

The Dutch breed is good for the draught and is generally 
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used foi that purpose over Europe : the best come from the 
province of Friezland Tlie Flanders’ horses are much infe- 
rior to the former ; they have most commonly large heads, 
flat feet, and swollen legs j which are an essential blemish in 
horses of this kind. 

The French hoises are of various kinds but they have 
few that are good. Tlie best horses of that country come 
from Limosin , they have a strong resemblance to the Barb, 
and, like them, they aie excellent for the chase, but they 
are slow in coming to perfection they are to be caiefully 
treated while young, and must not be backed till they aie 
eight years old. Noimandy furnishes the next best, which, 
though not so good for the chase, are yet better for war 
In general, the French horses have the fault of being heavy 
shouldered, which is opposite to the fault of the Baib, which 
is too thin in the shoulder, and is consequently apt to be 
shoulder-shpt 

Having mentioned the horses most usually known in 
Europe, we pass on to those of more distant coiintiies, of 
whose horses we can only judge by repoit We mentioned 
the vmld horses of Ameiica Such as aie tame, if we may 
credit the latest repoits,^ are admiiable Gieat numbeis of 
these are bred up to the chase, and aie chiefly kept foi this 
purpose, paiticularly at Quito The hunteis as Ulloa in- 
ioims us, are divided into two classes ; one pait on foot, the 
other on horseback • the business of the footmen is to rouse 
the deei , and that of the hoi semen, to hunt it down Tliey 
all, at break of day, repaii to the place appointed, which is 
generally on the summit of a hill, with every man his giey- 
hound The hoi semen place themselves on the highest 
peaks ; whilst those on foot range the piecipices, making an 
hideous noise, m ordei to start the deer Thus the com- 
pany extend themselves thiee or four leagues, oi mote, ac- 
cording to their numbers. On staiting any game, the hoise 
which fiist perceives it, sets off, and the ridei, being unable to 
guide or stop him, puisues the chase, sometimes down such 
a steep slope, that a man on foot, with the greatest care, 
could hardly keep his legs , from thence he flies up a dan- 
gerous ascent, oi along the side of a mountain ; so that a 
person not used to this exercise would think it much safer ta 


Ulloa’3 Voyage, ^ ol i p 464 
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throw himself out of the siuldlc tinn commit his life to the 
])rccijJitite nrilour of his horse ilic other horses which 
join in the clnse do not \rut for the nders to omm-itc them 
they BCt forward immcdiatcljr upon sctinp another at full 
speed and it becomes prudence m tlic nderto give them 
their sraj and at the same time to let them feel the spur to 
carr) him o\tr the prccimccs Tlicsc horses arc bached and 
exercised to this method of hunting and their usual pace 
is trotting 

riiere arc said to be ^engow! horses m the islands of 
the Archipelago 'Hiosc of Crete eecre m great reputation 
among the ancients for their swiftness and force however 
at present thej arc hut little used even in the coiintrj itself 
because of the unevenness of the ground which is there 
>er) rocky and mountainous llic origin il horses of Morocco 
are much Binaller tlian the Arabian breed liowevtr they 
are \cr> swaft and vigorous In Turkej tlicre arc to be 
found horses of almost all races Arabians Tartars Hun 
garions and those natural to the place Tiit latter ore very 
beautiful and elegant the) have a great deal of fire swift 
ness and management but thej arc not able to support 
fatigue the) cat httlc tbi^^ arc casd) heated and tliej 
have skins so sensible, that thej can scarcel) bear the rub 
bing of the stirrup Tlic Persian horses arc in general 
the most beautiful and most valuable of all the East The 
pastures in the plains of Media Pcrscpohs Ardebd ami 
Derbent are excellent for the purpose of rearing them and 
there were bred in those places vast numbers b) order of 
the government of Persia avliilc that country was under any 
government Pietro della Valle prefers the horses of Per 
s^a to those of Italy and informs us that they are m gene 
ral of a middle size and although some are found even of 
the siftallest stature jet that does not impair their beauty or 
their strength yet in some places thej are found of a 
very good size and as large as the English saddle horses are 
generally found to be they have all a thm head a fine 
crest a narrow breast small ears well placed the legs fine 
the hoof hard and the croup beautiful they are docile 
spirited nimble hardy courageous and capable of sup 
porting very great fatigue thej run very swiftlj without 
being easily fatigued they are strong and easily nourished 
being only upphed with barley and chopped straw they 
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are put to grass only for six weeks in the spring ; they have 
always the tail at full length, and there is no such thing as 
geldings among the number; they are defended from the 
air, as in England, by body-cloths ; they attend them with 
the most punctual exactness ; and they are nd geneially m 
a snafEe, without spurs Great numbers of these aie every 
year transported into Turkey, but chiefly into the East 
Indies : however, after all, tiavellers agree that they aie not 
to be compared to the Arabian horses, either for courage, 
force, or beauty ; and that the latter are eagerly sought, even 
in Persia. 

The horses of India are of a very indifferent kind, being 
weak and washy Those which are used by the grandees of 
the countiy come from Persia and Arabia ; they are fed with 
a small quantity of hay duiing the day; and at night they 
have boiled peas, mixed with sugar and buttei, instead of 
oats or barley: this nounshment supports them, and gives 
them strength ; otherwise they would soon sink and dege- 
nerate Those naturally belonging to the country, are very 
small and vicious Some are so very little, that Taverner 
repoits, that the young Mogul prince, at the age of seven or 
eight, rode one of those little horses, that was not much 
largei than a greyhound and it is not long since one of 
these was bi ought over into this country as a piesent to 
our Queen, that measures no more than nine hands high : 
and IS not much larger than a common mastiff It would 
seem, that climates excessively hot aie unfavourable to this 
animal In this mannei, the horses of the Gold-coast, and 
of Guinea, are extremely little, but very manageable It is 
a common exeicise ivith the grandees of that countr)’’, who 
are excellent horsemen, to dart out their lances before them 
upon full gallop, and to catch them again before they 
come to the ground Tliey have a spoit also on horse- 
back, that requires great dexterity in the rider, and a great 
share of activity in the horse . they stnke off a ball, with a 
battledore, while they are upon a full gallop, and pursuing 
.t, stnke it again before it comes to the ground ; and this 
they continue for a mile together, striking sometimes to the 
right, and sometimes to the left, with amazing speed and 
agility 

The horses of China are as indifferent as those of India : 
they are ueak, little, ill-shaped, and cowardly Tliose of 
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Corea ore not nbove three feet tngh almost nil the breed 
tlicrc ore mndt. geldings and are so timorous, that the) can 
be rendered no miy strsicnblc m «ar, so that it maybe 
said that tht inrtar horstn were proper!) the conquerors 
of China Tlicsc indctd arc ttr) scmctable in war and 
although but of n middle sire jet tbc) arc surprisingly 
patient vigorous swift and bold, their hoofs are txtrernel) 
Inrd though ralliLr too narrow iheir heads arc fine but 
rather too little the neck is long and stifT, the lep of 
tilt longest and )ct with all llitst faults tlic) arc found 
to be an exctlltnt breed flic Tartars live vnth their 
horses prett) much in the same innnncr ns the Arabians 
do the) htgm to hack them at the age of seven or eight 
raontlis placing their children upon them who manage 
them even nt tliat cnrl) age Bv these means the) break 
them b) little and little till at last n!>out tlie age of si?: 
or seven venrs the) arc capable of endunng amazing hard 
ships ilius the) Iiavc been known to march two or three 
da)8 without once stopping, to continue five or six vnth 
out eating any thing except a handful of grass nt every 
eight hours and besides to remain walhout dnnking for 
four and twenty hours Tliese horses which are so vigorous 
m their own count!) lose all their strength when the) ore 
brought into China or the Indies but they thrive pretty 
well m Persia and Turke) The nee of little Tartars to 
wards the north liave also a breed of little horses which 
they set such a value upon that »t « forbidden to sell them 
to strangers these horses have the very same qualities 
With those of the larger kind which they probably derive 
from a similar treatment Tliere are also very fine horses 
in Circassia and Mingrelia Tliere are some greatly 
esteemed m the Uk*raine m Walachia Poland and Sne 
den but we have no particular accounts of their excellen 
cies or defects 

If we consult the ancients on the nature and qualities of 
the horses of different countries we learn tliat the Grecim 
horses and particular!) those of Tliessalj had the reputa 
tation of being excellent for war that those of Achaia were 
the largest that were known that the most beautiful came 
from Eg)pt which bred great numbers that the horses of 
Ethiopia were not in esteem from the heat of the country 
that Arabia and Africa furnished very beautiful horses and 
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very fit for the course ; tliat those of Italy, and particulaily 
of Apulia, were very good ; that in Sicily, Capadocia, Syna, 
Aimenia, Media, and Persia, there weie excellent horses, 
equally esteemed for theii speed and vigoui ; that those of 
Sardinia and Corsica, though small, weie spiiited and cou- 
rageous ; that those of Spain resembled the Paithian lioises, 
in being very well adapted for war , that m Walachia and 
Tiansylvama, there were horses with bushy tails, and manes 
hanging down to the ground, winch, neveitheless, weie ex- 
tremely swift and active, that the Danish horses weie good 
leapers ; those of Scandinavia, tliough little, were well 
shaped, and possessed of great agility; that the Flanders’ 
breed was strong; that the Gaulish horses were good for 
caiiying buidens ; that the German breeds were so bad, so 
diminutive and ill-shaped, that no use could be made of 
them; that the Swiss and Hungaiian hoises weie good; 
and, lastly, that those of India were very diminutive and 
feeble 

Such are the diffeient accounts we have of the vaiious 
races of horses in diffeient parts of the woild I have 
hitherto omitted making mention of one particular bleed, 
more excellent than any that either the ancients or modems 
have produced; and that is our own It is not without 
gieat assiduity, and unceasing application, that the Eng- 
lish horses are now become supeiior to those of any other 
part of the world, for size, stiength, swiftness, and beauty. 

It was not without great attention, and repeated tiials of 
all the best hoises in different parts of the world, that we 
have been thus successful m improwng the breed of this 
animal ; so that the English hoises are now capable of per- 
forming what no otheis ever could attain to By a judi- 
cious inixtuie of the several kinds, by the happy difference 
of our soils, and by our supeiioi skill in management, we 
have brought this animal to its highest peifection An 
English horse, therefore, is now known to excel the Ara- 
bian in size and swiftness, to be more duiable than the 
Barb, and more hardy than the Persian An oidmaiy 
lacer is known to go at the late of a mile in two minutes : 
and we had one instance, in the admirable Childers, of still 
greater rapidity He has been frequently known to move 
above eighty-two feet and a half in a second, or almost a 
mile in a minute: he has also lun lound the course of 
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Nc\\nnrlvct ulnth n a try Jittlc tinn fonr miles m 
aw numilea nnd forty etcomU But ssliat is 8ur]>nsing 
ftw Iiorscs ln\c been smet found that eser could c<]ual 
liun and those of Iits breed Imc been rcroarhobl) de- 
fiuent 

ilonestr this be no jiorsts can nnj waj equal our own 
cjlhtr in point of swiftness or strength and these arc the 
mnlifications our horsemen sttm cliii-fl) to nhit tor 
this reason when the 1 rtnch or other foreigners describe 
our breed tbcj all mention ns n fault tin. awkward and 
ungainl) motion of our horses » tluj allow them to be 
\erj good indeed but thc) will not grant them an easy or 
an ehgant carnage * Dut these WTittrs do not consider 
that this seeming want of grace is cntirelj the result of our 
manner of breaking tliem AW consult onl) speed and 
dispatch in this animals motions thc brcncli and other 
nations arc inon. anxious for paraiL and spirit ih or this 
rtason we alwavs throw our horses fom-ard while they 
put them upon llu-ir Inunclits wcgi't them an cas) swift 
gait of going that codecs a great deal of ground thej on 
the contnir) throw them back gnmg them o more showy 
appearance indeed but one mfiniteh less useful Tlie fault 
of our manner of breaking is that the Iiorsc is some 
times apt to fill forward the brtneh managed horse ne\er 
•falls before but more usually on one side and for this reg 
son the ndcr wears stiff boots to guard his legs against 
such accidents However it would be a verj easy matter to 
give our horses all that grate whicli foreigners are so fond 
of but It would certamlj lake from their swiftness and 
durability 

But in what degree of contempt soever foreigners might 
formerl} have held our horses thej have for some time 
perceived their error and our Bnghsh hunters are consi 
dered as the noblest and tlie most useful horses m the 
world Our geldings are therefore sent over to the con 
tinent in great numbers and sell at very great prices as 
for our mares and stallions there is a law prohibiting their 

xportation and one similar to this is said to have ob 
tamed even as earlj as the times of Athelstan who pro 
hibited their exportation except where designed as pre 
seuts 

* 5ce DulTon account of our horses 
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Ko"or de Belegmc, created Earl of Slircwsbur)' b) Willi.im 
the Conqueror,* is ibe first who is recorded toluncmade 
at torn Jits towards the mending our native breed lie intio- 
drued Spanish stallions into his estate at Pou island in Wales, 
from winch that part of the conntrj" was for many ages 
after famous for a sw ift and generous race of horses : 
however, at tliat time strength and swiftness w’cre more 
regarded than beauh ; the horses’ sh.ipes, m time of action, 
being entireh hid In a coat of armour, which the Knights 
tlien usiiall) put upon them, either by way of ornament or 
defence 

Tlie number of our horses in London alone, in the time of 
King Stejihen, is vaid to ha\e amounted to twenty tliousand. 
IIowe\cr, long .iftcr, m the times of queen Elizabeth, the 
whole Kingdom could not supply two thousand horses to 
form our ca\alr\ At present, the former numbers seem 
reined; so that, in the late war, we furnished out above 
thirteen thousand horsemen , and could, if hard pushed, 
supjilyaboie four times that number. IIow' far this great 
incre<ise of horses among us may be beneficial, or othenvise, 
is not the proper business of the present page to discuss ; 
but certain it is, that wdicre horses increase m too great a 
degree, men must dimmish proportionably , as that food 
which goes to supply the one, might ver)' easily be conveited 
into nourishment to sene the other But, peihaps, it may 
be speculating too remotely, to argue for the diminution of 
their numbers upon this principle, since every manufacture 
we expoit into other countiies, taKes up room, and may have 
occupied that place, wdiich, in a state of gieatei simplicity, 
might liave given birth and subsistence to maiiKind, and 
have added to population 

Be this as it will, as w^e have been at such expence and 
trouble to procure an excellent breed of lioises, it is not now 
to be expected that w^e should decline the advantages arising 
from it, just when in our possession It may be, therefore, 
the most prudent measure in our legislatuie, to encourage 
the bleed as an useXul branch of commeice, and a natural 
defence to the country But how far this end is answered 
by the breeding up of raceis, is what most persons, versed in 

* British Zoology, vol i p 4 To this work I am indebted for 
several particulars with regard to the native animals of this island 

VOL ir. — 19-20. D 
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tluH Milijcct arc \er5 ant to question TIic) assert, tint the 
Tunmng horse as the urtul tins been for a long time refined 
IS unfit for any otiicr scnict, tinn that of the course 
being too slight eillitr for the road the chase or the 
comlnl and ins joints 80 ikhcnttl) imiUd as to render linn 
subject to the snnllcst nctuluits Jlicj thcn.fore conclude 
that less encouragement giitn to racing uould he a means 
of turning us from hrt-cding rather for suiftncss than 
strength, and tint uu should thus he again famous for 
our strong hunters uhich they eaj arc ti caring out from 
among us 

Hou far this maj he fact I wall not take upon me to 
determine being hut little \crsed in a subject that dots not 
properly come uathm the compass of natural historj In 
stead therefore of fatllicr expatiating on this vrell knoim 
ammala qualifications upon which inan^ volumes might 
easily hcwanttcu I will conte.nl mjsclf wath just mention 
mg the description of Camcranus m which he professes to 
unite all the perfections which a horse ought to he possessed 
of — It must says he ha\e three parts like those of 
a woman the breast must be broad the hips round and 
the mane long it must in three things resemble a lion 
its countenance must be fierce its counge must be great 
and Its fur^ irresistible it must haic three things belong 
ing to the sheep the nose gentleness and patience it 
must haie three of a deer head leg and skm it must 
have three of a wolf throat neck and hcanng it must 
have three of a fox ear tail and trot three of a serpent 
memory sight and flexibility and lastlj three of a hare, 
running walkang and perseverance • 

* It IS a cunoiis natural fact that the horse has the s ngular property 
of breatl ing through the nostril only ond not through the mouth for 
in the severest exercise the mouth »s never seen open unless the low er 


ha \ng the manners of the common w Id ho se but far exceeding U in 
swiftness Its head is large and forehead flat and its teeth are only 
thirty e ghl in number But the most singular mark ot di0ere ce i 
that the tail IS slender like that of the covr and destitute of hair f b If 
its length the lower j art only bung covered with a long ash coloured 
I air 
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CHAP, n 

or Tin: ass.*^ 

Ai.thoit.h thi^ anininl is very cnsily disliiigijislicti from 
llie horse nt first Mght, yet, upon a closer insjiection, the 
similitude hetueen them is \ery striking. They luive both 
a similar oiithiic in the e\tcrnal parts ; the same con- 
formation within. One would he led, from the great rc- 
seinhlance there is between them, to suppose them of the 
same species; and that the ass was only a horse degene- 
nited : howeier, tliej are pcrfectl) distinct, and theie is an 
inseparable Hue dmwn between them, for the mule they 
produce is barren. Tins seems to he the hairier between 
c\er}' species of animals ; this keeps them asundei, and 
jireseraes the unities of their foim If tlie mule, oi tlie 
monster, bred between two animals, whose form neaily 
approaches, is no longer fertile, we may then conclude, 
that these animals, how'e\er resembling, are of different 
kinds. Nature has providently stopjied the fiuitfulness of 
these ill-formed productions, in older to presene the form 
of €\cry animal uncontaminated: w'ere it not for this, the 
laces W'ould quickly be mixed with each other ; no one kind 
w'ould presers'e its original perfection ; eveiy cieatuie would 
quickly degenerate ; and the w'orld w'ould be stocked w ith 
impel fection and deformity. 

Hie hoise and the ass, therefore, though so neaily ap- 
proaching m form, are of two distinct kinds, dilfeient m 
their natures, and w’eie theie but one of each kind, both 
races w^ould then he extinguished Then shapes and their 
habits may, indeed, be veiy nearly alike , but theie is some- 
thing in eveiy animal, besides its confoiniation or way of 
life, that determines its specific natiiie Thus theie is 
much greater resemblance betw'een the lioise and the ass, 
than betw'een the sheep and the goat ; and yet the latter 
pioduce an animal that is by no means barien, but which 
quickly repioduces an offspinig lesembling the sheep ; 

* Many parts of this account are extracted from Daubenton and Buf- 
fon , which I mention heie, to avoid troubling the reader with a multi- 
plicitj of quotations. 
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n]nle the mtOc of t)ie former is mnrhed luth ccrtflin sic 
nht) riic go'\t ami the shtep maj be therefore b ud to 
be of one hind although so much unhhc in figure while 
the horse ami the asa arc ptrftctl) diaimct though so 
closely rtseinbhng It Ima indeed been said b) Anstollt 
that thur male w Boinetuncs prolific tlua iiowcacr lias 
not been confirmed b) an) other tcstimon) nltbough there 
has elapsed a period of near two thousand jears to collect 
the endtnee 

But what tends to put the subject out of dispute is that 
the two animals are found in a state of nature entirely 
difllrtnt nil. onager or wild ass is seen in still greater 
abundance than llit w ild liorsc , and tlic pccuhantics of us 
land arc more dislincllj marked than in those of the tnmi. 
onc Had it been a horse degenerated the likeness would 
be stronger bUw ten them the higher we went to the on 
gmal stock from whence both haic been supposed to be 
sprung Tlic wahl animals of both kinds would in such 
a ease resemble each other much more than tlio»c of the 
tome hind upon whom art has for a succession of ages 
been exercising all its force and producing strange liabits 
and new alterations 'Hie contrar) howcicr obtains and 
the wild ass is e\tn morcassinine if I maj so express it» 
tlian that bred m a state of domestic seiaitude and has 
c^en a natural aversion to the horse as the reader wall 
shortly learn 

Tile wild ass has by some wnters been confounded 
with the rebra but \ery improper!), for tiny arc of a \ery 
different species The wild ass is not streaked like the 
zebra nor is his shape so beautiful his figure is prettv 
muth the same as that of the common ass except that he 
IS of a brighter colour and has a white list running from 
his head to his tail Tim animal is found wild m man) 
islands of the Archipelago particularly m that of Cengo 
Tliere are many wild asses in the deserts of L}bja and 
Numidia that run with such amazing swiftness that 
^carcel) even the coursers of the country can oaertake 
them AVlitn they see a man they set up a horrid bra) 
mg and stop short all together till he approaches near 
them they then as if by common consent fi) oflf wath 
great speed and it is upon such occasions that they 
generally fill into the traps which are previously prepared 
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to catch them. Tlie natives take tliem cliiefly upon account 
of their flesh, uliicli they esteem as delicious eating, and for 
their skins, of uhich that kind of leatlier is made uliich is 
called x/iag) ccn 

Olearius relates, that the monarch of Persia invited him 
on a ceitam da) to be present at an entertainment of 
a \QXY peculiar nature, which was e\hibited in a small 
huilding, near the palace, resembling a theatre After a 
collation of fiuits and sweetmeats, more than thirty of 
these wild asses uere driven into the area, among which 
the monarch dischaiged seieral shot, and some arrows, 
and in vhicli he uas imitated by some of the lest of his 
attendants. The asses, finding themselves wounded, and 
no way of escaping, instantly began to attack each other, 
biting uith great fierceness, and braying terribly. In this 
mannei they continued their mutual animosity, wliile the 
arrows were poured in fiom above, until they were all 
killed . upon ivhich they weie ordered to be taken, and 
sent to the king’s kitchen at Ispahan. The Peisians 
esteem the flesh of this animal so highly, that its delicacy 
is even become a proveib among them ^^lat may be 
the taste of wild ass’s flesh, we are unable to say; but 
certain it is, that the flesh of the tame ass is the ivoist 
that can be obtained, being drier, more tough, and moie 
disagreeable, than hoise-flesh. Galen even says that it 
is very unwholesome Yet we should not judge hastily 
upon the different tastes of different people, m the piefer- 
ence they give to ceitain meats The climate produces 
veiy great changes in the tenderness and the savoui of 
several viands that beef, foi instance, winch is so juicy 
and good in England, is extiemely tough and dry when 
killed under the line ; on the contrary, that poik, which 
is with us so unpalatable in summer, in the waimer lati- 
tudes, where it is always hotter than heie, is the finest 
eating they have, and much piefeiable to any hog’s flesh 
in Euiope 

The ass, like the horse, was originally impoited into 
Ameiica by the Spaniaids, and aftei wards by other na- 
tions That country seems to have been peculiaily favour- 
able to this race of animals ; and, where they have lun 
wild, they have multiplied in such numbers, that in some 
places they are become a nuisance. In the kingdom of 
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Quito tJic ouTicrs of the grounds xvlicrc tliey are bred 
Buffer nil persons to tnhe nw»y os mnn) as tlicj can, on 
jnjing ft small nchnonltdgmcnt, jn proportion to tliL 
number of da)s thur sport lasts Tlie) catch them m 
the following manner A number of penons go on liorec 
Inch and no. attended b) Indians on foot nlicn omicd 
at the proper places they form a circle in order to dme 
them into somi. ^nl!c> tthen. at full spccil the) throw 
the noose and cndeai our to halter them 'IIiosl creatures, 
finding themsches enclosed mahe \cxy furious efforts to 
escape, and, if onl) one forces his way through they nil 
follow with an irrLsistible impetuosity IIowLicr when 
noosed tliL hunters throw them down nnd secure them 
with fetters and thus Ici'c them till the chase is oier 
Tlicn in order to bring them owa) inth greater ficilit) 
the) pair them inth tame beasts of the same Kind but 
this IS not casi!) performed for the) arc so remarKably 
fierce that they often hurt the persons who undertake to 
maimge, them 'Hit.) base all the Bwiftness of hones and 
neither dcthutics nor precipicts can retard ihtir career 
Wien attacked they defend thcmsUics with their heels 
and mouth with such activity that without slackening 
their pace thev often maim their pursuers But the most 
remarkable propert) in these creatures is that after car 
tying their first load their celent) leaics them tlieir dan 

f ;erous ferocity u lost and they soon contract the stupid 
ook nnd dulness peculiar to the assmme species It is 
also observable that these creatures will not permit o liorst 
to live among them They alivais feed together and if ft 
horse happens to stray into the place where the) graze they 
all fall Upon him and without giving him the hberty of 
fl)ing the) bite and Kick him till they leave him for dead 
upon the spot • 

Such w this atumal ta ita uatwial state fifteen an/l 

formidable but in the state of tameness the ass presents 
a very different picture the moment his native liberty is 
repressed he seems entirely to give up all claims to free 
dom , and he assumes a patience and submission even 
humbler than lus situation He is in a state of tameness, 
the most gentle and quiet of oil animals He suffers ivilli 


* Ultoa vol 1 p sm 
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constancy, and, perhaps, ndth courage, all the ill-treatment 
that cruelty and caprice are pleased to inflict. He is tem- 
perate nith regal d to the quantity and the quality of his 
provision He is contented with the most neglected weeds ; 
and makes his humble repast upon what the hoise and 
other animals leave behind If he gives the prefeience to 
any vegetable, it is to the plantain , foi which he is often 
seen to neglect every other heib in the pastui e but he is 
chiefly delicate with lespect to his water , he drinks only at 
the clearest biooks, and chiefly those to which he has been 
accustomed. He dunks as sobeily as he eats ; and never, 
like the horse, dips his nose into the stream. As he is 
seldom saddled, he frequently rolls himself upon the grass ; 
and lies down, for this pin pose, as often as he has an oppor- 
tunity, -without minding what becomes of his buiden He 
never lolls, like the horse, in the mud; he even fears to wet 
his feet ; and turns out of his way to avoid the dirty parts of 
a load 

When ver}' young, the ass is sprightly, and even tole- 
lably handsome , but he soon loses these qualifications, 
either by age or bad tieatment, and he becomes slow, 
stupid, and headstiong He seems to shew no aidour, 
except for the female, having been often known to die 
aftei the coveiing. Tlie she-ass is not less fond of hei 
young than the male is of hei , and we aie assuied that 
she will cross fiie and water to piotect or rejoin it This 
animal is sometimes not less attached to his owner ; 
by whom he is too often abused He scents him at a 
distance, and distinguishes him fiom others in a crowd; 
he knows the ways he has passed, and the places wheie he 
inhabits 

When overloaded, the ass shews the injustice of his 
master, by hanging down his head and loweiing his eais ; 
when he is too haid piessed, he opens his mouth and 
diaws back his lips, in a very disagieeable manner If 
his eyes are coveied he will not stii a step , and, if he is 
laid down m such a mannei, that one e-ye is coveied with 
the grass while the other is hidden with a stone, oi what- 
evei is next at hand, he will continue fixed in the same 
situation, and he will not so much as attempt to use to 
free himself from those slight impediments He walks, 
trots, and gallops, like a hoise , but, although he sets out 
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% cry freely at first jet lie ttfloon tired , and tlicn no iKnt 
ing will mnlvc liim mend hw pice It is in ^nin tint Ins 
niiincrciful ndcr exerts Ins whip or Ins cwdgel , the poor 
little nniinnl benrs it nil with p'ltitncc nnd tnthout n groin 
nnd conscious of Ins own imbccihtj does not offer even to 
ino\c 

iSiOtmthstnndmg the stupid hciMness of Ins nir he mij 
be cducitt-d with ns much tnsc ns nnj other nnimal nntl 
seM.ral lia%c been brought up to perform iird cxliibitisa 
show In general, howucT thepoor tinmnl is cnlirtlj neg 
Iceltd Mnn despises tins humble useful crciturc whose 
efforts tire exerted to pkssc him and whose sen tecs arc too 
chciplj purclmscd llie horse is the onlj fiiountc and 
upon him alone all expense and hliour are btslowed lie is 
fed attended nnd stnblcd while the nss is abindoned to the 
cnicltj oftlic lowest rustics orcsen to the sport of children 
and instcsd of gaining bj the lessons be rccenes is nhvnjs 
a loser He is conducted along by blows lie is insulted 
by unnccessarj stripes he is oicrloidcd bj the lizj , nnd 
being generally llic propert) of the poor he shires with them 
m tlicir wmts and their distresses Hms this fiillifiil 
animal which were th<"rc no horses would be the first of the 
quadruped kind in our esteem is now considered as nothing 
his properties and qualifications being found m i higlier 
degree elsewhere be is enlirelj disregarded nnd from being 
the second be is degraded into one of the most useless of 
the domestic quadrupeds 

For this, reason very httic care has been taken to im 
prove the breed it is suffered to degenerate and it is pro 
bable that of all other animals this alone is rendered feebler 
and more diminutne bj being m n state of domestic ser 
vitude The horse the cou and the sheep are rendered 
larger bj tbenssiduitj of man the nss is sufiered to dwindle 
everj generation and particularly m England where it is 
probable tliat but for the medicinal qualities of its milk 
the whole species would haie ere now been extinguished 
Nevertheless ue hive good reasons to believe that were 
the same care bestowed on Uie ass tint is spent upon the 
horse were the same industiy used in crossing the breed 
and improving it we should see the ass become from bis 
present mein state a very poitly and serviceable ammal 
we should find him mal the horse m some of his perfec 
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tions, and exceed him in otheis Tlie ass, bulk foi bulk, is 
stionger than the horse, is moie sure-footed; and though 
more slow in his motions, he is much less apt to stait out 
of the way 

The Spaniards, of all people in Em ope, seem alone to be 
acquainted with the value of the ass They take all pioper 
precautions to impiove the breed ; and I have seen a jack- 
ass, fiom that country, above fifteen hands high Tins 
animal, lion ever, seems oiigmally a native of Aiabia A 
waim climate is known to produce the largest and the best; 
their size and spiiit decline in proportion as they advance 
into coldei regions 

Tliough now so common in all paits of England, the ass 
Mas entiiely lost among us dining the leign of queen Eliza- 
beth Holingshead infoims us that oui land did jueld no 
asses * However, there aie accounts of then being common 
in England before that time In Sweden, they are at present 
a sort of ranty ; nor does it appeal by the last histoiy of 
Noiway, that they have yet reached that countiy It is m 
the hotter climates alone that we are to look for the original 
of this serviceable cieature In Guinea, they are laiger 
and more beautiful than even the hoises of the same 
country In Peisia, they have tivo kinds; one of ivlncli 
is used for buidens, being slow and heav)'^, the othei, 
■winch IS kept for the saddle, being smooth, stately, and 
nimble They are managed as hoises, only that the rider 
sits nearei the crupper, and they aie taught to amble like 
them They geneially cleave their nostrils to give them 
moie loom for bieathing, and many of these are sold foi 
forty 01 fifty pounds 

The ass is a much moie haidy animal than the horse, 
and liable to feivei diseases Of all animals coveied with 
hair, he is the least subject to vermin, foi he has no lice, 
piobably owing to the dryness and the haidness of Ins 
skin Like the horse, he is thiee or four years in coining 
to perfection , he lives till twenty oi twenty-five , sleeps 
much less than the horse ; and never lies down for that 
puipose, unless very much tired The she-ass goes above 
eleven months with young, and never brings forth more 
than one at a time Tlie mule may be engendered either 

^ British Zoology, vol i p 11 
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bctuccn a bor'^o t«ul a she w or littuccn n j'lck ass and 
a mare 'Hie htttr hrctd is ucry «n\ priftnlflt bcinc 
larger stronger and htlttr iilm{Hd It js not )ct ucll 
I nomi uhctliir tlic nintnd called the Oinierro be one o 
thtsL kitids or ns js assirttd bred bctuctn the nss and 
the bull While natunlisls n/lirm the impossibihtv of this 
mixture the natists of the nlpittc countries uhtre tins 
nninnl is bred ns strongl) insist upon its reahl) Jlic 
common mule is \er) he“iUh\ nnd uill Inc nhovc thirty 
)cars being found vtr) stnice-ible in nrijmg burdens 
parlieuHrl) m mountainous and slonj places uhtre horses 
arc not so sure footed Hie sue and strength of cur asses 
IS at present grcatlj improscd h) the importation of Spa 
msh jack asses nnd it is probable ue inaj come m tunc 
to equal the Spaniards m breeding them where it is not 
itntommon to gne fifij or sixt) ginnt-is for n mult and 
indeed in some mountainous countries the inlmbitnnts 
cannot well do without them ilicir manner of going 
down the precipices of the Alps or the Andes ” 'cty 
extraordmar) nnd with it wc will conclude their his 
toTj In these passages on one side are steep eminences 
and on the other frightful abjsscs and as ihcj gene 
rally follow the direction of the moimtam the road in 
stead of lying in a keel forms at cserj little distance steep 
(leclmties of seseral hundred yards downward 31iese 
can only be descended by mules and the animal itself 
seems sensible of tbc danger and the caution that is to be 
used in such descents Wlicn they come to the edge of 
one of these descents they stop without being checked 
by the nder and if he inadiertently attempts to spur 
them on they continue immoieable Tliey seem all this 
time rummating on the danger that lies before them and 
prepinng themselves for the encounter Tliey not only 
attentively view the road but tremble and snort at the 
danger Having prepared for the descent they place 
their fore feet in a posture as if th^ were stopping them 
selves they then also put their hinder feet together but 
a little foiavard as if they were going to he down In 
tins attitude having taken as it were a survey of the 
road they slide down with the swiftness of a meteor 
In the mean time all the rider has to do is to keep him 
self fast on the saddle viitliout checking the rein for the 
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least motion is sufficient to clisordei the equilibiium of the 
mule; in which case they both unavoidably perish. But 
then addicss, m this rapid descent, is truly ivondeiful', foi, 
in their sw iftcst motion, wdien they seem to have lost all 
go\erimicnt of themselves, they follow exactly the difieien 
windings of the load, as if they had pi eviously settled m 
their minds the route they w^eie to follow^ and taken every 
jirecaution for then safet) In this jouiney, the natives, 
who are placed along the sides of the mountains, and hold 
by the roots of the tiees, animate the beast with shouts, 
and encourage him to perseverance Some mules, after 
heing long used to these lournies, acquiie a kind of reputation 
for their safety and skill , and their value rises in pioportion 
to their fame."* 


CHAP III 

-- or THE ZEBRA 

There aie but tliiee animals of the hoise-kind The 
hoise, w'hich is the most stately and couiageous , the ass, 
which is the most patient and humble , and the zebia, which 
is the most beautiful, but at the same time the wildest 
animal m natuie Nothing can exceed the delicate regu- 
laiity of this cieatuie’s coloui, oi the lustious smoothness 
of its skin , but, on the othei hand, nothing can be moie 
timid 01 moie untameable*. 

It is chiefly a native of the southern parts of Africa ; 
and there are whole herds of them often seen feeding m 
those extensive plains that he towards the Cape of Good 
Hope However, then watchfulness is such, that they 
will suffer nothing to come neai them, and then swiftness 
so great, that they leadily leave every pursuer far behind 
The Zebra, in shape, rather lesembles the mule, than the 
hoise oi the ass It is rather less than the former, and yet 
larger than the latter Its ears aie not so long as those of 
the ass, and yet not so small as m the hoise-kind. Like 
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llie Its Iic'mI is hrpc its bick stnigUt its Ic^s fine!) 
])lncc(l nntl its Inil luflctl at llie tnd likt th< liorst its skin 
IS smooth nnd close nml its luntl (jinrtem round anti 
fleshy But its grtntcstln. mt) hes in the nmizing regtihnt) 
and cltgnnct of its colours In the mnle the) arc nhitc 
nndbronn inthtfennle MlntL *ind !>!ick Hicsc colours 
art disposed m nltcrmtc stnpts oitr the whole hodv nnd 
witli suck cx'ictncss ami sjminctn that one would think 
Nature had cinulojed tlic ride and compass to paint them 
nicse stripes which like so man) nhhaiids arelaulalloicr 
Its bod) are narrow parallel and cxnctU separated from 
t.ich other It 13 not here as m other parti colouretl am mis 
where the tints are blended into each other cien stnne 
here is perfecti) distinct and presents its colour round the 
bod} or the hmb without an) diminution In tins manner 
are the head tlie body the thighs tlic Kgs and tien tlie 
tail and the ears lieautifull) streaked so that at a little 
distance one would be apt to suppose that the ammal was 
elressed out b) art ana not tlius admirably adorned b) 
nature 

In the male zebra the head isstnpedwith fine bands of 
black and wlute winch in a manner centre in the forehead 
Tlie ears are lancgatcd with n white and dusk) brown 
Tlie necl has broad stripes of the same dark brown run 
ning round it lca\ing narrow white stripes between nie 
body is stnped also across the back mth broad bands leai 
mg narrower spaces of white between tliem and ending in 
points at the sides of the belly which is white except a 
black line pectinated on each side reaclung from between 
the fore legs along the middle of the bell) two thirds of its 
length lliere is a line of separation between the trunk of 
the body and the hinder quarters on each suit behind 
winch on the rump is a plat of narrow slnpts joined 
together b) a stnpe doivn the middle to the end of the Ud 
nhe colours are different in the female and in none the 
stnpes seem entirel) to agree in form but in all the) are 
equally distinct the hair equally smooth and fine the white 
shining and unmixed and tlie black or brown thick and 
lustrous 

Such IS the beauty of this creature that it seems by 
nature fitted to sitisf) the pnde and the pleasure of 
man, and formed to be taken into his sen ice Hitherto 
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Ilo\\e^c^, it appears to have disdained servitude, and 
iieitlier force nor Ivindness have been able to wean it from 
Its natne independence and ferocity But this wildness 
might, perhaps, m time he surmounted : and it is pioba- 
ble, the horse and the ass, uhen first taken from the forest, 
Mere equally obstinate, fierce, and unmanageable. Mr. 
Buffon informs us that the zebra, from which he took his 
description, could ne\er be entirely mastered, notwith- 
stindmg all the cftbits which neie tiied to tame it They 
continued, indeed, to mount it, but then ivitli such pie- 
cautions as eiidently shewed its fierceness, for tw^o men 
were obliged to hold the leins, wdiile the thud ventured 
upon its back ; and ei en then it attempted to kick when- 
ever it peicencd any person approaching That w^hich 
is now' m the Queen’s menageiie, at Buckingham-Gate, 
is even more vicious than the former ; and the keepei 
'alio shew’s it, takes caie to infoim the spectatois of its 
ungoveinable natuie Upon my attempting to appioach 
It, ^it seemed quite teirified, and w'as preparing to kick, 
appearing as wuld as if just caught, although taken ex- 
tremely young, and used with the utmost indulgence 
Yet still it IS most probable that this animal, by time and 
assiduity, could be brought under subjection As it re- 
sembles the horse in form, without all doubt it has a simi- 
litude of nature, and only requiies the elfoits of an indus- 
trious and skilful nation, to be added to the numbei of 
oui domestics. It is not now known what were the pains 
and dangers w'hicli w'ere fiist undergone to reclaim the 
bleed of horses fiom savage ferocity, these, no doubt, 
made an equal opposition , but, by being opposed by an 
industiious and enterprising lace of mankind, their spiiit 
was at last subdued, and their freedom restrained. It is 
otherwise with regard to the zebia; it is the native of 
countiies wheie the human inhabitants are but little raised 
above the quadiuped The natives of Angola, or CafFia- 
ria, have no othei idea of advantage from hoises but as 
they are good foi food; neither the fine statuie of the 
Aiabian couisei, noi the delicate colouiings of the zebia, 
have any allurements to a race of people, who only con- 
sider the quantity of flesh, and not its confoimation The 
delicacy of the zebia’s shape, or the painted elegance of 
its form, are no moie legaided by such, than by the lion 
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thit inaVcs it his nrc) I or tins reason therefore tlie 
zthn may hitlicrto hast tontinut<I nihl liecaiisc it is tht- 
natne of n counlr) wlitrc there base been no successne 
tfibrts made to reclaim it All pursuits that base hctii 
hitherto instituted ngamst it ucre rotlur against its life 
than Its libert) the animal has thus been long taught to 
consider man ns its most mortal cue n) and >t is not to 
he wondered tint it refuses to jichl obedience where it 
has so seldom experienced mere} Tlicrc is a hind of 
Knowledge in all animals that 1 hast often considered 
witli nmaztmtnl which is that thej seem perfeeth to 
Know tlicir enemies and to nxoid them Instinct, indeed 
mO) teach the deer to fl) from tlic hon or the mouse to 
axOid the cat but what is the rnnciplt tint teaclics the 
dog to attocK tJie dog butcher wherexer he sees him ^ In 
China where the Killing and dressing dogs is a trade 
wlicnexer one of these people moxes out all the dogs of 
thexillage or the street arc sure to he after him Plus 
I should Inrdlj haxc bcheacd but that I Inxc seen more 
than one instance of it among oursclxcs I haxc seen a 
poor fellow who made a practice of stealing and Killing 
dogs for their sKins pursued m hil) crj for tlircc or four 
streets together b) all the bolder breed of dogs while tlie 
xxeaKcr flexv from his presence xxitli alTncht How these 
animals could thus find out their eneinx and pursue him 
appears I own unaccountable but suth is the fact and 
It not onl} obtains m dogs but in sexeral other animal 
though perhaps to a Jess degree Tins xei} ]>robibI} ma} 
haxe been in some measure a cause tint has hitlierto Kept 
the zebra m its state of natural xiildness and in wjiich it 
ma} continue till Kinder treatment sliall haxe reconciled it 
to its pursuers 

It IS xei} IiKeh therefore ns a more ci'ihzed people are 
now placed at the Cape of Good Hope winch is the chief 
place where this anin al is found that we maj haxe them 
tamed and rendered serxiceable Nor is its extraordinarv 
beautj the onJj motixe xic haxe for washing this nnirnaJ 
among the number of our dependents its swiftness is said 
to surpass that of all others so tint the speed of a zebra 
IS become a proxerb among the Spaniards and Portuguese 
It stands better upon its nJso than a horse and i« con 
sequentl) stronger in proportion Thus if by proper core 
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we improved the bleed, as we have in othei instances, we 
should piohahly in time to come have a race as laige as the 
liorse, as fleet, as stiong, and much moie beautiful 

Tlie zebra, as was said, is chiefly a native of the Cape 
of Good Hope. It IS also found in the kingdom of An- 
gola, and, as we are assuied by Lopez, m seveial pio- 
vinces also of Barbary In those boundless foiests it has 
nothing to restiain its hbeity, it is too shy to be caught 
in tiaps, and theiefoie seldom taken alive. It would seem, 
theiefore, that none of them have evei been bi ought into 
Europe, that ueie caught sufficiently young, so as to be 
untmctured by theii oiigmal state ot wildness The Por- 
tuguese, indeed, pietend that they have been able to tame 
them, and that they have sent foui fiom Afiica to Lisbon, 
uhich were so fai bi ought undci, as to draw the King’s 
coach they add, that the peison who sent them ovei, 
had the office of notar}^ confeiied upon him foi his leward, 
which was to remain to him and his posteiity foi evei but 
I do not find this confiimed by any peison who says he 
saw them. Of those which weie sent to Biazil, not one 
could be tamed, they would peimit one man only to ap- 
pioach them, they weie tied up veiy shoit; and one of 
them, which had by some means got loose, actually killed 
his gloom, having bitten him to death Notwithstanding 
this, I believe, weie the zebia taken up veiy young, and 
piopeily tieated, it might be rendeied as tame as another 
animal; and Meiolla, who saw many of them, asserts, that 
when tamed, which he speaks of as being common enough, 
they are not less estimable foi then swiftness than then 
beauty 

This animal, which is neithei to be found in Euiope, 
Asia, 01 America, is neveitheless veiy easily fed That 
which came ovei into England some yeais ago, would eat 
almost any thing, such as biead, meat, and tobacco , that 
which is now among us, subsists entirely upon hay. As it 
so neaily lesembles the hoise and the ass in structuie, so it 
piobably brings foith annually as they do The noise they 
make is neithei like that of a horse or an ass, but more 
lesenibhng the confused baikmg of a mastiff dog In the 
two which I saw, there was a circumstance that seems to 
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ln\e csnpcd intunlists uliitli is tint the skin Imngs loose 
bLiovv lilt jnw tmon the nttk in n kind of titninp uliicli 
t ikts nui} niucli from the ^iniml Inniitj Jhit uhtthtr tins 
be n intunl or occnltnlil bltmtsli I uill not tike upon me 
to determme 

llitsc nnnmls nre often sint ns presents to tlie pnnccs of 
the List We nre told that one of the governors of Ihtiin 
given/thn which Ind betnsLUt to him from Afrin to the 
emperor of Tnpnn for which he received as nn camvaknt 
for the cominn) n present to the value of sixl) thousand 
crowns * lellcr also reUtes that the Cinrat NIogvd gave 
two thousand ducats for one of tliem And it is fret^uent 
with the African anihassadors to the court of Constantinople 
to bring some of these annuals with them ns presents for 
the Grand Sigiiior } 


* Navendorf 

t In 0 111 tinii (o llic e species mi? be mentioned tlie Qiwgv-a This 
animal ulich u etl to lie confuunleU witbttez(.1m is nuu aeVnotr 
ledg, \\ to l)C ipiUv iliwinct It tnl alnu tl e same jnrl nf \f ica ns ll e 
zcl ra I ut IS aliiajs f lun 1 tn seprate I erUs never as ociatin;* with it 
It IS alKJut the same sire os ti e zebra I ut less ricL’ant In its si a})C an I 
rnarWs and is of a much more docile nature the j7utcl coloni ts at tl e 
Cape hav ing been sai I to tnrae them and use tl ci i f r the draugl t and 
6 Idle Its general c lour IS of a ferrvgioous t n^e v itli bn> n stnpes 
Oa ese stnpes ho cv r arc much fe er innuniier than those of the 
zchra and much less ele^ntljr disposed tlerc h mg cUlom anyontlu 
haunches sloulders and legs and on the hioder J arts the) gradually 
dimmish into spots 
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OF RUMINuiTING ANIMALS 


CHAP I 

INTRODUCTION 

Of all animals, those that chew the cud are the most harm- 
less, and the most easdy tamed As they live entirely upon 
vegetables, it is neither their interest noi their pleasuie to 
make uar upon the rest of the brute cieation, content with 
the pastures where they are placed, they seldom desire to 
change, while they are furnished with a proper supply , and, 
feaiing nothing from each othei, they geneially go in herds 
foi theii mutual security All the fiercest of the carnivoious 
kinds seek then food in gloomy solitude; these, on the 
contraiy, range togethei ; the very meanest of them aie 
found to unite in each other’s defence ; and the hare itself is 
a gregarious animal, in those countiies where it has no othei 
enemies but the beasts of the forests to guaid against. 

As the food of luminant animals is entiiely of the vegeta- 
ble kind, and as this is very easily procured, so these animals 
seem naturally moie indolent and less artful than those of 
the carnivorous kinds , and as their appetites are moie sim- 
ple, then instincts seem to be less capable of variation The 
fox or the wolf are for ever prowling ; their long habits of 
vant give them a degree of shaipness and cunning, their 
life is a continued scene of stiatagem and escape but the 
patient ox, or the deer, enjoy the repast that natuie has 
abundantly piovided, certain of subsistence, and content 
unth secuiity 

As natuie has furnished these animals with an appetite for 
such coarse and simple nutriment, so she has enlaiged the 
capacity of the intestines, to take in a greater supply. In 
the carnivorous kinds, as their food is nourishing and juicy, 
their stomachs are but small, and their intestines shoit, but 
in these, whose pasture is coarse, and where much must be 
VOL ir — 21-22 F 
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nccumulitcil l)cforc nu) q« mljtj of nnutiiljmcnt can Im; ob 
tnnied thur stoimcliH an InigL nnd numjrous and llicir 
iiitLstuKs long and muscular ilic lioutls of n ruminating 
nninnl ina) bi. consnknd oa an tlaboratnr) uilli scsstls in 
It fitted for nnous transmutations It requires n long and 
tedious process before grass can Iw transmuted into flesh 
ind for tins puqiose nature in general Ins furnisbtd such 
animals as feed upon grass uitli four stomachs through 
ulucb the food successive!) passes and undergoes the proper 
separations • 

Of tlie four stomaclis with winch ninmnnt nninnls are 
furnished tlie first is c-dlcd the jinunch whicli recuvts t!ie 
food after It Ins been slightl) chewed the searond is called 
the honcijcomh and is properly nothing more tliaii a conli 
mntion of tlie former these two winch arc vei) capacious 
the animal fills as fist as it can and then Ins down to nimi 
natc which nn) he propcrl) considered as a kind of vomit 
nig wathout efibrt or pain ilic two stomachs aboic rneii 
tioncd being filled with ns much ns they can contain and the 
grass which was slightly chewed beginning to swell with 
the lieat of the situation it dilates the stomachs and 
these again contract upon their contents Tlie aliment thus 
squeezed lias hut two passages to escape fit one into the 
third stomach which is very narrow and the other back 
h) the gullet into the mouth which is wader Tlie greatest 
quantitj therefore is driven back througli the largest nper 
lure into the mouth to be chewed a second time while a 
small part and that onU the most liquid is driven into the 
third stomach through the onficc which 13 so small riie 
food whicli IS driven to the mouth and clicwed a second 
time 18 thus rendered more soft and moist and becomes at 
last liquid enough to pass into the conduit that goes to the 
third stomach where it undei^ots a still farther comminu 
tion In tins stomach which is called tlie manifold from 
the number of its leaves all which tend to promote digestion 
the grass has the appearance of boiled spinage hut not yet 

* All quatlrupctls tlwt che v the cud hue suet insfcad of the s ft fat 
of otl er animals and they 1 aye the a kward 1 abit of r s ng when in a 
recumbent posture upon their I iiwl Ices first A co v when si e r sea 
f om the g ound places 1 crself on the fore knees and then 1 fts up the 
whole hin ler parts A horse springs up first on his fore legs andticn 
rises up his hinder parts Th s may be owing to the d fferent conforma 
tion of the stomach 
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sufficiently reduced, so as to make a part of the animal’s 
nouiishment ; it requires the operation of the fourth stomach 
for this purpose, where it undergoes a complete mace- 
ration, and IS separated to be turned into chyle. 

But nature has not been less caieful in another respect, 
in fitting the intestines of these animals for then food In 
the carnivorous kinds they are thin and lean, but in rumi- 
nating animals they aie strong, fleshy, and well coveied with 
fat. Every precaution seems taken that can help their diges- 
tion: their stomach is strong and muscular, the moie lea- 
dily to act upon its contents ; then intestines aie lined with 
fat, the better to pieseiwe their waimth, and they are ex- 
tended to a much gi eater length, so as to extract eveiy pait 
of that nouiishment which then vegetable food so scantily 
supplies 

In this mannei are all quadrupeds of the cow, the sheep, 
oi the deer kind, seen to ruminate; being thus fuimshed 
with four stomachs, for the macerating of their food Tliese, 
theiefoie, may most propeily be called the i uiimiant lands , 
although there are many otheis that have this quality in a 
less observable degiee The ihinoceros, the camel, the horse, 
the labbit, the marmotte, and the squniel, all chew the cud 
by intervals, although they are not furnished with stomachs 
like the former But not these alone, theie are numberless 
other animals that appear to luminate , not only birds, but 
fishes and insects. Among birds are the pelican, the stoik, 
the heion, the pigeon, and the tuitle , these have a power of 
disgoiging their food to feed then young Among fishes are 
lobsteis, ciabs, and that fish called the doiado The salmon 
also IS said to be of this number . and, if we may believe 
Ovid, the seal us hkewase; of which he says,^ 

Of all the fish that graze beneath the flood. 

He onl]j nuninates his former food 

Of insects, the ruminating tribe is still largei , the mole, 
the cricket, the wasp, the dione, the bee, the grasshopper, 
and the beetle All these animals either actually chew the 
cud, 01 seem at least to ruminate. Tliey hat e the stomach 
composed of muscular fibres, by means v/hereof the food is 
giound up and down, in the same manner as in those which 

At contra herbosa pisccs lavantur arena, 

Ut scarus epastus solus qui riuninant cscas 
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nru pirticuhr!) <lntinpn*ili«I h) tlic ni>(>tIlition of rmnt 
ftanti 

lJut not lilt sc ulonc mtn lljcinstUes ln\t bttn ofun 
1 nouTi to niininate and aonit ctcn wntli plosurc Tlic nc 
counts of thtSL cni tmilies for awcli I must consider llicin 
sncukiit to ovir Mlo\% crcnlurcs arc not 'cry pknsmt to 
Tend )tt I must tnnscnbt nsliortonc ns gnen us !>} Shrt 
In the Philosoplntnl Tnnsnctions ns it ma) in some mta 
Rure sheu tlic satisfaction uhicli the loner tribes of animals 
enjoj wlnlc thej rurniinlc Tlie man m question iras i 
citizen of Unslol of about ttvent) )nr8 of age and nhat 
seemed more cxtraordiiiaty still of a ruminating farm!) for 
lus fithtr was frequenth subject to the same infirmit) or 
nmusement as he. himself perhaps would call it I'liis^ming 
man 'usually began to chew lus meat oicr again within about 
w quarter ot an hour after eating Ills numnaling after a full 
meal generally lasted alKiut an hour and a half nor could he 
ekep until this task was pctfonneil llic aactuals upon the 
return tasted ticn more pleasantlj than at first and returned 
as if tlicj had been beaten up in a mortar If lit ate a 
aarietv of things that ivtucli lie ate first came up again first 
and It this return was interrupted for any time it produced 
•nckness and disorder and ht was neier well till it returned 
Instances of tins kind liowe\cr art rare and occidental and 
It is happy for mankind that tliej arc so Of all other am 
mals we spend the least time in eating this is one of the 
great distinctions between us and tlie brute creation and 
eating IS a pleasure of so Ion a Kind that none hut such as 
me nearly allied to the quadruped desire its prolongation 


CHAP n 

OF aUADRUPEDS OF THE COW KIND * 

Of all ruminant animals those of the cow kind deseiae 
the first rank both for their size tlieir beauty and their ser 

* The animals of this kind hare Ihe horns hollo v smooth tume 1 
outw ds and for rards in a semic rcalar form in the 1 vre jaw tl ere 
are eight f ont tcclh but none in the upper and there are no tusks ic 
either 
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vices The horse is more piopeily an animal belonging to 
the lich, the sheep chiefly thrives in a flock, and lequiies 
attendance ; but the cow is more especially the pooi man's 
piide, his riches, and his suppoit There aie many of our 
peasantry that have no othei possession but a cow ; and even 
of the advantages resulting from this most useful cieatuie, 
the pool aie but the nominal possessois Its flesh they 
cannot pretend to taste, since then their whole riches are at 
once destioyed; its calf they aie obliged to fatten for sale, 
since veal is a delicacy they could not make any pietensions 
to , its veiy milk is wi ought into butter and cheese for the 
tables of then masters ; while they have no shaie, even in 
their own possession, but the choice of their maiket I can- 
not bear to heai the rich ciying out foi liberty while they 
thus staive then fellow-cieatures, and feed them up with an 
imaginary good, while they monopolize the real benefits of 
nature 

111 those countiies wheie the men are under better suboi- 
dination, this excellent animal is of moie general advantage 
In Geimany, Poland, and Switzeiland, every peasant keeps 
two 01 three cows, not foi the benefit of his mastei, but foi 
himself Tlie meanest of the peasants there kills one cow 
at least for liis own table, which he salts and hangs up, and 
thus pieseiwes as a delicacy all the year round There is 
scarcely a cottage in those countries that is not hung lound 
with these marks of hospitality , and which often make the 
ownei better contented with hunger, since he has it in his 
powei to be Inxuiious when he thinks propei A piece of 
beef hung up theie is considered as an elegant piece of fui- 
mtuie, which, though seldom touched, at least aigues the 
possessoi’s opulence and ease. But it is very different, for 
some yeais past, m this countiy, where our lower rustics at 
least are utterly unable to pui chase meat any part of the 
year, and by them even buttei is considered as an article of 
-extiavagance. 

Tlie climate and pasture of Great Biitain, howeier, are 
excellently adapted to this animal’s moderate nature ; and 
the veidure and the fertility of our plains are peifectly suited 
to the manner of its feeding; for wanting the upper foie- 
teeth, it loves to graze on a high rich pasture This animal 
seems but little legardful of the quality of its food, prodded 
it be supplied in sufficient abundance, it makes no pai- 
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tiaih tUsUncUon \n cWcc of it^ Ijcrb^gt, but intbscn 
nimnttly nni! Instjly <Ic\oum llit proper tjunntily 1 or tins 
reason, in our pnsturts tbt gnss is nllier bigh tbin 

succiiknl more flourisliing linn nutritious the co\v tlirnts 
ndmintbly nmltliercis no part of I uropewlicre tin tame am 
nnl grows larger, jjcWs more iiiilk or more rcadil) fattens, 
than with us 

Our pastures supply them with abundance and the) m 
return enrich the pasture, for of all animals the cou seems 
to gne back mort than it lakes from the sod llic horse 
and the sheep are known, m n course of years to impoitnsh 
the ground Tlit land where they Imat fed liccomcs weta\) 
and the itgetablcs coarse and unpalatable on the contniy 
the pasture where the cou Ins been brtd acquires n finer 
softer surface and becomes ettry yt-ar more heantiful and 
eien llic reason is that the horse being furnished wath 
fore teeth in the upper jaw nips the grass closely «nd there 
fore only tliooses tnat winch is the most delicate and lender 
the sheep also though with respect to its teeth formed like 
the Cow on!) bites the most succulent parts of tlie herbage 
these annnafs therefore lease all the high we’ceh standing 
«nd while they cut the finer grass loo closely sulTer the nnktr 
herbage to segetate awd o\emm the pasture But it is other 
wise wath the cow ns its teeth cannot conic so close to the 
ground ns those of the horse nor so readdy as those of the 
sheep which arc less it is obliged to feed upon the tallest 
aegetables that offer thus it cats them all down nndmtime 
levels the surface of the pasture 

The age of the cow is known by the teeth and horns 
Tins animal is furnished wath eight cutting teeth m the lower 
yaw at tlie age of ten months tlie two middlemost of these 
fill out and are replaced by otlicrs that are not so white 
but broader at tbe age of sKteen months the two next 
mdk white teeth fall out Iikewasc and Dthers come up in 
their room thus at the end of every sik months the crea 
tore loses and gams tdl at the age of three years all the 
cutting teetii are renewed and tiien thev are long pretty 
white and equal but in proportion as the animal advances 
in V ears they become irregular and black their inequalities 
become emoother and the anmval less cxpahle of chew mg its 
food *1 hus the cou often declines from tins single cause 
for as it IS obliged to eat a grtrt deal to support life, and as 
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the smoothness of the teeth makes the difficulty of cheunng 
great, a sufficient quantity of food cannot be supplied to the 
stomach Thus the pool animal sinks in the midst of 
plenty, and every ) eai grows leanei and leaner till it dies 

Tlie horns are anothei and a surer method of deteimining 
this animal’s age At thiee years old, it sheds its hoi ns, and 
new ones arise in their place, which continue as long as it 
lives ; at foui years of age, the cow has small pointed^ neat 
smooth hoi ns, thickest near the head; at five, the horns 
become larger, and aie maiked lound mth the former yeai’s 
growth Thus, while the animal continues to live, the hoi ns 
continue to lengthen ; and everj’^ year a new ling is added at 
the root ; so that allowing three years before their appeal - 
ance, and then leckoniiig the number of nngs, we have, in 
both together, the animal’s age exactly. 

As we have indisputably the best bleed of homed cattle 
of any in Europe, so it was not without the same assiduity 
that we came to excel in these, as in oui horses Tlie bleed 
of cows has been entiiely impioved by a foreign mixture, 
properly adapted to supply the impel fections of our own. 
Such as aie puiely Biitish aie far inferior in size to those 
on many parts of the continent , but those which we have 
thus improved by far excel all otheis Our Lincolnshire 
kind deiive their size fiom the Holstein breed* and the 
laige hornless cattle that are bred in some parts of England, 
came oiiginally flora Poland We were once famous for a 
wild breed of these animals, but these have long since been 
worn out, and perhaps no kingdom in Europe can fuinish 
so few wild animals of all kinds as our own Cultivation 
and agriculture are sure to banish these wlieiever they are 
found , and every addition a country leceives fiom ait 
drives away those animals that are only fitted foi a state of 
nature 

Of all quadrupeds, the cow seems most liable to alteiation 
from its pastuie In the different parts of our own country 
we easily perceive the great varieties produced among these 
animals, by the iichness oi poverty of the soil. In some 
they grow to a gieat bulk , and I have seen an ox sixteen 
hands high, which is taller than the general run of our 
horses In others, they appear as diminutive ; being not so 
large as an ass The breed of the Isle of Man, and most 
parts of Scotland, is much less m general than in England 
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or Irclind tlic) art ilifTcrcntl} slnjittl also tlif* dculnp l>c 
lilt, imicli sunllcr and ns tlit evjjrtssion is tliL bcnst Ins 
more of tlic ewe neck Hus till some jenrs ago w-as 
consnkitd m c^uIl tv dtfotiml) aval ike cov. eves 
chosen according to Virgil 8 tliaction» with a hrge dewlap 
however, at present it is the universal opinion tint the coir 
wiuts m vwlder whit it Ins in neck and tlie lirger the dew 
hp the smaller is the qunnlit) of its milk U«r gnziera 
non therefore, endeavour to iiu< the two breeds the larac 
Holstein with the small northern and from botli results 
that fine milch breed which excels the cattle of an) other 
]j vTl of the M orld 

lliis difierencc arising from pasture is more observable 
in other countries tlnn in our own ilic cow kind is to lie '' 
found m almost ever) part of the world large in proportion 
to ihe nehness of the posture nntl small ns the animal is 
stinted in its food llius Africa is rennrknble for the* 
Iirgest and the smallest cattle of tins kind ns is also India 
Pohnd Switzerland and several other parts of turopc 
Among the Elutli *1 artars where the paslnrcs are remark 
ahl) rich and nourishing the cow becomes so large tint he 
must be a tall man who can reach the tip of its sliouWer On 
the contrary m I ranee where the animal is stinted in its 
food and driven from the most flounslung pastures it greatly 
degenerates 

13iit the (lifTerences in the size of tins nmmal are not so 
remarkable as those which are found in its form its luir 
and its horns Tlie difference is so aery estnorehnarj in 
many of them that the) hive been even considered as n . 
different kind of creature and names have been given them 
as a distinct species wlien in rtalit) tlic} are all the same * 

In this manner the unis and the bison have been consi 
dered from the variety m their make to be distinct ui 
their production but they are all in fict the descend 
ants of one common stock as the) have that certain mark 
of unity they breed and propagate among each other 
Naturalists have therefore laboured under an obvious 
error when bee wise of the extreme bulk of the urns or 
because of the lump upon the back of the bison they 
assigned them different places m the creation and sepa 
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rated a class of animals which was leally united It is tine, 
the hoise and the ass do not difFei so much m form, as the 
cow and the bison ; neveitheless, the foimei are distinct 
animals, as then bleed is maiked with steiihty ; the lattei 
aie animals of the same land, as their hieed is fiuitful, and 
a race of animals is produced, m which the hump belonging 
to the bison is soon woin away. The differences, theie- 
foie, between the cow, the uius, and the bison, are merely 
accidental The same capiice in natuie that has given 
hoi ns to some cows, and denied them to others, may also 
have given the bison a hump, oi increased the bulk of the 
uius ; it may have given the one a mane, or denied a suffi- 
ciency of hair to the other. 

But before we proceed faither, it may be proper to desciibe 
these vaiieties, which have been thus taken for distinct 
kinds The urus, or wild bull, is chiefly to be met with 
** in the piovince of Lithuania; and glows to a size that 
scarcely any other animal, except the elephant, is found to 
equal It is quite black, except a stupe mixed unth white, 
that luiis fiom the neck to the tail, along the top of the 
back, the horns are shoit, thick, and stiong; the eyes aie 
fierce and fieiy, the foiehead is adorned with a kind of 
gailand of black culled haii, and some of them are found to 
have beards of the same , the neck is shoit and strong , and 
the skin has an odour of musk The female, though not so 
big as the male, exceeds the laigest of oui bulls in size ; 
neveitheless, her uddei and teats aie so small, that they can 
scoicely be, peiceived Upon the whole, howevei, this 
animal lesembles the tame one very exactly, except in some 
tiifling vaiieties, which his state of wildness, or the iich- 
ness of the pastuies wheie he is found, may easily have 
produced 

The bison, which is anothei vaiiety of the cow kind, 
diffeis fiom the lest, in having a lump between its shoul- 
deis Tliese animals are of vaiious kinds ; some very laige, 
others as diminutively little. In general, to legaid this 
animal’s fore-paits, he has somewhat the look of a lion, with 
a long shaggy mane, and a beard under his chin ; his head 
is little, his eyes red and fiery, with a furious look ; the fore- 
head IS laige, and the horns so big, and so far asunder, that 

"■ Tills description is chiefly taken from Klein 
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three n^cu might often sit lictnccn them On the middle o! 
llic Inch tlitrc gronsa bunth nhnost ns high ns tint of a 
esmt! coicrcd uitU hair twul tthich is consulerLd as agreat 
dthcacj by those tint hunt him nicre is no pursuing him 
with Riftl) tactpl m forests where there are trexs hr^^c 
enough to hide the hunters lie isgerurdl) tnUn In pit 
falls lilt inliahilants of those comitnts where he is found 
wild digging lioles in the ground and coiiring them oitr 
with hniiglis of trees and gmss then prrnohing the bison 
to pursue tlieiu the) get on the opjwsite side of ilie pit fill 
while tilt furious niiinml running head foremost fills into 
the pit prepared for luin and is tiicre qmcki) mertome and 
slam 

Hesnles these real distinctions in the cow hind there ha\c 
been man) otliers made that appear to be in name onl) 
riuis the bonasiis of which natnmhsts have given us long 
eleacnptiona is supposed hj Klun and Ihiffon to lie no more * 
than another name for the bison ns the descriptions given 
of them by the ancients coincide Tlie bubalus nlso of the 
ancients which some have supposed to belong to the cow 
Kind Buflbn places among tiie lower class of ruminant 

S uadnipeds as it most resembles them m size shape and 
1 C figure of Its horns Of all the aainelies therefore of the 
coiv i^ind there arc but two that are really distinct namcl) 
the cow and the bulTilo these two arc separated b) nature 
the) seem to bear an antipath) to e*aeh other tlic) avoid 
eicli other and ma) be considered ns much removed as the 
horse is from the ass or the zebra When therefore we 
have described tlie varieties of tbc cow Kind we shall pass 
on to the buff do which being a different nminal reijuires 
a separate lustorv 

*1 here is scarcely a part of the world as was said before 
in which tbe cow IS not found m some one of its varieties 
either large UKe the wrus or humped as the bison with 
straight horns or bending inverted bacKavards or turning 
s dewaiys to the cheeK bKe those of the ram and in many 
countries they are found without an) horns whatsoever 
But to be more particular beginning at the north the 
few Kine which subsist in Iceland are without horns al 
though of tlie saint race ongmallv with ours Tlie si?e 
of these IS rather relative to the goodness of the pasture 
than the wairmth or coldness of the climate Tht Putch 

I 
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frequently biing gieat quantities of lean cattle from Den- 
maik, which they fatten on their own rich grounds. 
These aie in geneial of a larger size than their own natu- 
ral breed , and they fatten veiy easily The cattle of the 
Ukiaine, uhere the pastuie is excellent, become very fat, 
and aie considered as one of the largest breeds of Europe. 
In Switzerland, wheie the mountains are coveied with iich 
nouiishing heibage, which is entiiely leseived foi then 
kine, these animals glow to a veiy laige size On the 
contiary, m Fiance, wlieie they get no othei giass but 
what IS thought unfit for lioises, they dwindle and giow 
lean. In some paits of Spain the cow glows to a good 
size those wild bulls, however, which they pnde them- 
selves so much in combating, aie a very mean despicable 
little animal, and somewhat shaped like one of oui cows, 
Ai'ith nothing of that peculiar steinness of aspect foi which 
our bulls aie remarkable In Baibary, and the provinces 
of Africa, where the ground is dry, and the pastinage 
shoit, the cows are of a very small breed, and give milk 
in proportion. On the contrary, in Ethiopia, they are of a 
piodigious bigness. The same holds m Peisia and Taitary ; 
wlieie, in some places, they are veiy small, and, in otheis, 
of an amazing stature. It is thus, in almost every part of 
the woild, this animal is found to correspond in size to the 
quantit)’- of its piovision 

If we examine the foim of these animals, as they aie 
found tame, in diffeient regions, we shall find, that the 
bleed of the uius, oi those without a hump, chiefly occu- 
pies the cold and the tempeiate zones, and is not so much 
dispel sed towards the south On the contrary, the bleed 
of the bison, or the animal with a hump, is found in all the 
southern paits of the woiId, throughout the vast con- 
tinent of India, thioughout Afiica, fiom mount Atlas to 
the Cape of Good Hope In all these countries, the bison 
seems chiefly to prevail; wheie they are found to have a 
smooth soft hail, aie very nimble of foot, and in some 
nieasuie supply the Want of hoises The bison bieed is 
also more expeit and docile than ouis , many of them, 
when they cany burdens, bend their knees to take them 
up, or set them down . they aie treated, theiefore, by the 
natives of those countries, with a degree of tenderness 
and caie equal to their utility, and the lespect for them 
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in Indii 1ms ilcpcnemtcd ucn into Wnul ndontion But 
it IS nniong the Jlotttnlots when, tlitsc aiuinils ire cliitfly 
t.stetmtd IS hung niorc limn commonl) stnicenblt iljty 
arc tlieir fcllou domestics the companions of tlicir plea 
surcs and fatigues the cou w at once the Hottentot s pro 
lector nnd seiaant assists Inm in attending his flocls and 
guarding them against csery tmader ivliiJc the sheep are 
grazing the faithful hacheU as this kind of con is called 
stands or grazes beside them still lioucier nltentnc to 
the lool s of Its master tlic batkel} flics round tlic field 
herds in the sheep lint arc stnjmg obliges them to keep 
within proper limits and shews no mere} to robbers orcsen 
strangers who attempt to plunder But it is not the 
plunderers of the flock alone but e\cn the enemies of the 
nation tint these hackclics are taught to combat Eiery 
annj of Hottentots is furtushed with a proper herd of these 
which are let loose against the cnem} when the occasion is 
most convenient Being thus sent fonrord the) overturn 
all before them tlic} strike every onposer down withtlieir 
horns and trample upon them vvitu their feet and thus 
often procure their masters an easj vactor) even before they 
have attempted to stnkc a Wow An nmmal so Bcnieeable 
It may he supposed is not wathoiit its reward Tlie backely 
lives in the same cottage vviUi Us master and by long 
habit gams an afilction for him nnd in proportion as the 
man approaches to the brute so the brute seems to attain 
even to some share of human sagacity Tlie Hottentot 
and his backely thus mutually assist each other and when 
the latter Inppens to die a new one is chosen to succeed 
him by a counsel of the old men of the village Tlie new 
backely is then joined with one of the veterans of his own 
kind from whom lie learns Ins art becomes social and 
diligent and is taken for life into human friendship and 
protection 

The bisons or cows with a hump are found to differ 
very much from each other m the si-veral parts of the 
world where they are found Tlie wild ones of this kind 
as with us are much larger than the tame Some have 
horns and some are without any some have them de 
pressed and some raised m sudi a manner that they are 
Used as weapons of annoyance or defence some are ex 
tremely large and others among them such as the zebu 
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or Barbaiy cow, are very small. They are all, however, 
equally docile and gentle when tamed; and, in geneial, 
furnished with a fine lustrous soft hair, more beautiful 
than that of our own breed, their hump is also of dif- 
ferent sizes, in some weighing from forty to fifty pounds, 
in others less • it is not, however, to be considered as a 
part necessarily belonging to the animal ; and probably 
it might be cut away without much injuiy. it resembles 
agiistlyfat; and, as I am assuied, cuts and tastes some- 
what like a dressed udder. The bisons of Malabar, 
Abyssinia, and Madagascai, are of the great kind, as the 
pastures there are plentiful Those of Arabia Petiaea, 
and most paits of Africa, are small, and of the zebu oi 
little kind. In Ameiica, especially towards the north, 
the bison is well known The American bison, how- 
ever, is found to be lather less than that of the ancient 
continent; its hair is longer and thicker, its beaid more 
lemarkable, and its hide more lustrous and soft There 
are many of them brought up tame in Carolina ; howevei, 
their wild dispositions still seem to continue, for they 
break through ail fences to get into the corn-fields, and lead 
the whole tame herd after them, wheiever they penetiate. 
They bleed also with the tame kinds onginally brought ovei 
fiom Europe; and thus produce a race pecuhai to that 
countiy. 

From all this it appears,* that naturalists have given 
vaiious names to animals in reality the same, and only 
differing in some few accidental ciicumstances. Tlie wild 
cow and the tame, the animal belonging to Euiope, and 
that of Asia, Africa, and America, the bonasus and the 
uius, the bison and the zebu, are all one and the same, 
piopagate among each other, and, in the course of a few 
generations, the hump wears away, and scarcely any ves- 
tiges of savage fierceness are found to remain Of all 
animals, therefore, except man alone, the cow seems most 
extensively propagated. Its nature seems equally capable 
of the ngours of heat and cold It is an inhabitant as n ell 
of the frozen fields of Iceland, as the buimng deserts of 
Lybia It seems an ancient inmate in evei^' climate. 


* Bufibn, ^ ol XKai p 130 
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tlomcatic and Hinc iii tliost cotintnii uincli Iia>c been cm 
li7u! and ui!d in thtcoiinlnL5 \\lnch nrclts< peopled 

but cnpnbk of being made useful m nil able to defend 
Itself in a state of inturc against tbe most poucrfnl cnenij 
of the forest ami onlj subordinate to man whose force it 
Ins experienced and whose aid it at last seems to require 
Iloweier wild the cahes arc winch arc tikcn from the dam 
in a saiagc state either in Africa or Asia the) soon become 
humble patient and familiar and man ma) be considered 
in those countries, ns almost helpless uitliout their assist 
auce Other nninials presenc their nature or their form 
with mncxible pcrscierancc but tliesc in cier) respect suit 
themselves to the appetites and conienicnccs of mankind 
and as their shapes are found to alter so also docs their 
nature in no animal is there seen a gre itcr \ anct) of kinds 
and m none a more humble and pliant disposition 


THE OUFEALO 

It wc should compare the shape of our common con with 
that of the bison the difference wall appear set) great Hie 
shaggy mane of the latter the benrd the curled forehead 
the imerted horns the broad breast and the narrow hinder 
parts gwe it the appearance rather of i bon than a cow 
and fit It more for o state of war with mankind than a state 
of sersitude ^ct notwatlistandmg these appearances both 
animals are found to be the same or at least so nearly 
dlied that the) breed among each other and propagate a 
race that continues the kind 

On the other hand if wc compare the buffalo with our 
common cow no two animals can be more nearly alike, 
either in their form or tbcir nature both equally submis 
«ie to the johe both often }ning nn^er the same roof 
and einplo)ed in the same domestic seiaices the make and 
the turn of their bodies so much alike that it requires a close 
attention to distinguish them and )et after all tins no 
two animals can be more distinct or seem to liaie stronger 
antipathies to each other * Were there but one of each 
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kind lemaining, it is probable the lace of both would shoitly 
be extinct Howevei, such is the fixed aversion formed 
between these creatures, that the cow refuses to breed with 
the buffalo, which it neaily resembles ; while it is known to 
propagate with the bison, to which it has, in point of foim, 
but a very distant similitude 

Tlie buffalo is, upon the whole, by no means so beau- 
tiful a cieatuie as the cow ; his figure is more clumsy and 
awkward , his an is wildei , and he caiiies his head lower, 
and nearer the giound, his limbs aie less fleshy, and his 
tail more naked of hair ; his body is shoitei and tlnckei 
than that of the cow land, his legs aie highei , his head 
smaller , his horns not so lound, black, and compiessed, 
with a bunch of curled hair hanging down between them ; 
his skin is also hardei and thicker, more black, and less 
fui lushed with hair, his flesh, which is hard and blackish, 
is not only disagreeable to the taste, but likewise to the 
smell Tlie milk of the female is by no means so good as 
that of the cow, it is however produced m gieat abun- 
dance In the waim countiies, almost all then cheese is 
made of the milk of the buffalo , and they supply buttei 
also 111 large quantities The veal of the young buffalo is 
not better eating than the beef of the old Tlie hide of this 
animal seems to be the most valuable thing he furnishes. 
Tlie leather made of it is well known for its thickness, soft- 
ness, and impenetrability As these animals are, in geneial, 
laiger and stionger than the cow, they aie usefully employed 
in agiiculture They aie used in di awing bin dens, and 
sometimes m cairymg them ; being guided by a img, which 
is thrust through then nose. Two buffaloes yoked in a 
waggon, are said to draw moie than foui stioiig hoises , 
as their heads and necks aie natuially bent downward, they 
are thus bettei fitted foi the di aught, and the whole w^eight 
of then bodies is applied to the caiiiage that is to be diawn 
fonvard. 

Fiom the size and bulk of the buffalo, we may be easily 
led to conclude that he is a native of the waimei climates 
The largest quadrupeds aie geneially found in the torrid 
zone; and the buffalo is infeiior, in point of size, only to 
the elephant, the rhinoceros, oi the hippopotamus The 
canielopaid or the camel may indeed be taller, but they 
are neithei so long, noi neai so corpulent Accordingly, 
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uc find tins nnnml uifil tn nnny p'lHs of Indn nnd 
tuntd also uhtrcvcr the iHtnis Im>L ocensmn for Ins 
services nie wild buffdoes art ver) dnnprous nniinnls 
and are often found to tore trucllcrs to deith and tlicn 
tninple them uith tlieir feet until tlicy Inve entirely 
mangled the whole body however m the woods thej are 
not so mvich to be feared ns in tlic jdaini because »u the 
violence of their pursuit their large horns are apt to he 
entangled in the branches of the trees wlncli gives those 
vvliohavc been surprised b) them time to escape the dan 
gtr Iherc is scarcely any otlier method of avoiding their 
pursuit they nin with great swiftness they overturn a 
tree of moderate growth and arc such swiininers ns to 
cross the largest rivers witliout any dilTicuIty In this 
manner like all other large animals of the tomd zone 
they are very fond of the n-itcr and m tlic midst of tlteir 
pursuit often plunge in in order to cool themselves '3'l«e 
negroes of Guinea and the Indians of Malabar where 
bulfalocs arc in great abundance lahe great delight in 
liuiitmg and destroying them however they never Attempt 
to flee the buffalo openly but generally clinibini, up the 
tree sboot at him from thence nnd do not come down till 
they find they have cflcctiially dispatched him ^^^lcn 
they are tamed no animal can be more patient or humble 
and tlumgU by no means so docile as the cow Kind yet thev 
go Ihroiigli domestic drudgenes with more strength and 
perseverance 

Although tliese animals be clucfly found \i\ the torrid 
zone yet they are bred m several parts of Europe particu 
larly in Italy wliere they make the food and the nches of 
tlie poor rile female produces but one at a time in the 
same manner as the cow but they are very different m the 
times of gestation for the cow as we Know goes but 
nine months, whereas the buff do continues pregnant for 
twelve Tliey are all afraid of fire and perhaps in 
consequence of this have an aversion to red colours that 
resemble the colour of flame it is said that in those 
countries where they are found m plenty no person dares 
to dress in scarlet In general they are inoffensive am 
mals if undisturbed as indeed all those which feed upon 
grass are found to be but when they are wounded or 
when even but fired at notliing then can stop their fury 
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they then turn up the giound uith then foi e-feet, bellow 
much louder and moie teiiibly than the hull, and make at 
the object of then lesentment uith ungovernable lage It 
is happy, in such ciicumstances, if the person they pursue 
has a wall to escape over, oi some such obstacle , otherwise 
they soon oveitake, and instantly destioy him It is lemark- 
able, howe^er, that although their hoi ns are so verj^ foi mid- 
able, they 111 general make moie use of then feet in combat, 
and rathei tiead then enemies to death than gore them 
Having thus gone thiough the histoiy of these animals, 
it may be piopei to obsene, that no names have been more 
indisciiminately used than those of the bull, the uius, the 
bison, and the buffalo. It theiefore becomes such as would 
hare distinct ideas of each, to be careful in separating the 
kinds, the one from the other, allowing the cow for the 
standard of all. The urns, whether of the laige enoimous 
kind of Lithuania, or the smaller race of Spam, whethei \\ ith 
long or shoit hoins, whether uitli oi rnthout long ban in 
the forehead, is every w ay the same with what oui common 
bleed was befoie they weie taken fiom the foiest, and re- 
duced to a state of servitude The bison, and all its vaiie- 
ties, rvhicli are known by a hump between the shouldeis, is 
also to be ranked in the same class This animal, whether 
with crooked or with straight lioins, whether they be turned 
towards the cheek, or totally wanting, whethei it be large oi 
diminutive, whater^er be its colour, oi whatever the leng'th of 
its hail, whethei called the hojiasus by some, or the hubahis 
by others, is but a vaiiety of the cow kind, with whom it 
breeds, and with whom of consequence it has the closest 
connexion Lastly, the buffalo, though shaped much moie 
like the cow, is a distinct kind by itself, that nevei mixes 
with any of the former , that goes twelve months with young, 
wheieas the cow goes but nine, that testifies an aversion to 
the lattei , and, though bied under the same loof, oi feed- 
ing ia the same pasture, has always kept separate, and 
makes a distinct race in all parts of the world These two 
kinds are supposed to be the only real varieties in the cow 
kind, of which naturalists have given so many varieties 
With respect to some circumstances mentioned by travellers, 
such as that of many kinds defending themselves by voiding 
then dung against then pursuers, this is a practice which 
they have m common with other timid creatines when 
VOL ir — 21-22 H 
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piirsticil nnd arises nllicr from fear linn a dtsirt of dtfence 
(lliL musky smell nlso by winch some ln\c been distm 
guishcd is found common to nniiy of these kinds in n state 
of nature and does not propcrl) make the clnncteristic 
marks of nnj Ihc particular Kind of noise also which 
Bome of them arc known to make winch ntlicr rcseinbles 
grunting than bellowing or lowing is but a sa^-age aaricU 
wlueb mail) wildaninah haac and jet lose when brought 
into a state of lamcuesa 1 or these reasons Mr Biifion 
whom I haie followed m this dcacnplioii is of opinion that 
tlie zebu or hlt/e African cow and the grunting or Siberian 
cow are hut difiercnt races of the bison as tlie shape of the 
horns or the length of the hair are neicr propcrlj charac 
tcnstic marks of anj animal but are found to rarj with ch 
mate food and cuUuation 

In this manner the number of animals of the cow kind 
which natunhsts ha\c extended to eight or ten sorts are 
reduced to two an<I as the utmost deference is paid to 
the opinion of Afr BufTon in this partieiihr I liaie taken 
him lor mj guide ^eicrthclcss there is an animal of 
the cow kind which neither he nor anj otlier naturalist 
that I know of lias hitherto described jet wbicb makes 
a >ciy distinct class and maj be added ns a third spe 
ctes 

Tins animal was shown some jears ago m Ixindon and 
seemed to unite man) of the chanctpnstics of the cow and 
the hog liaiang the head the horns and the tad of the 
former with the bristles the colour and the grunting of 
the latter It was about the size of an ass but broader and 
thicker the colour resembling that of a hog and the hair 
bnstly as m that animal Tlie hair upon the bodj was thin 
as in the hog and a row of bristles ran along the spine 
rather shorter and softer than in the hog kind Tlie head 
was rather larger than that of a cow the teeth were entire^ 
resembling those of that animal and the tongue was rough 
m hke manner It fed upon haj and consequent!) its m 
ternal conformation must ba\c resembled that of the cow 
kind more than the hog whose food is alw’ajs chosen of a 
kind more succulent The ejes were placed in the head as 
with the cow and were pretty nearly of the same colour the 
horns were black and flatlish but bent rather backwards to 
the neck as iq the goat kind the neck w'as short and tluck 
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and the bach rathei rising in the middle; it was cloven- 
footed, like the cow, v^nthout those hinder claws that are 
found In the hog kinds. But the gieatest v'aiiety of all in 
this extraordinai}'^ creature, which was a female, was, that it 
had hut two teats, and consequently, m that lespect, lesem- 
hled neither of the kinds to which, in other ciicumstances, 
it boie so stiong a similitude Whethei this animal was a 
distinct kind, oi a monstei, I will not pietend to say . it was 
shown undei the name of the bonasus , and it was said, by 
the person who showed it, to hav'e come fiom India but no 
credit IS to be given to interested ignoiance , the peison 
only wanted to make the animal appear as extiaoidinaiy as 
possible , and I believe w'ould scaicely scruple a he or two to 
increase that wonder m us, by which he found the means of 
living. 


CHAP. Ill 


OF ANIMALS OF THE SHEEP AND GOAT KIND.^ 


As no two animals are found entirely the same, so it is 
not to be expected that any two races of animals should 
exactly correspond in every paiticulai The goat and the 
sheep are apparently different m the foim of then bodies, in 
then covering, and in then hoins They may, fiom hence, 
be consideied as two different kinds, with legaid to all com- 
mon and domestic purposes But if we come to examine them 
closer, and observe their internal conformation, no two ani- 
mals can be more alike, their feet, then four stomachs. 

In the sheep kmd the horns are hollow, wrinkled, perennial, bent 
backwards and outwards, into a circular or spiral form, and generally 
placed at the sides of the head , in the lower jaw there are eight front 
teeth, but none in the upper, there are no canine teeth in either In 
the goat the horns are hollow, rough, compressed, and rise somewhat 
erect from the top of the head, and bend backwards , there are eight 
iront teeth in the lower jaw, none in the upper, and no canme teeth in 
either , the chin is bearded 
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tliLir suLt tlicir nppclUcH nil nrc ciUirtl) llic s'luio and sIjo^ 
tilt simditudt iKluttn them butuhit makes n ihhcIj nlronpir 
conntetjon is tint tht) nropignte iMtli each othtr Jlit 
DUck goat IS found to product with the cue an animal lint 
in luo or three gtntntions rtlums to the shtep and seems 
to retain no marks of its niicient progenitor • flic sliccp 
and the goat therefore may he tonsidtrtd as belonging 
to one faniilj and uert the whole races reduced to one of 
each they would quicU> replenish the earth with their 
1 ind 

Jf we examine the sheep and goat internally we shall 
find ns was said that their conformation is entirely the 
same nor is tlicir structure lery remote from that of tlie 
cow kind which they resemble m their hoofs and m their 
chewing the cud Indeed all nimmant animals are m 
ternally aery much alike llic goat the sheep or the 
deer exhibit to the eye of the anatomist the same parts 
m nunnturc which the cow or the bison exhibited m the 
great Ilut tile dilTtrcnces between tliose animals art 
ncNtrtliclcss suflficiently appaant Nature has obnously 
marked tlic distinctions between the cow and the sheep 
Kind by tbcir form and size and tbe\ are also distin 
cuisbed from those of the deer Kind by ncser shedding the 
horns Indeed the form and figure of these animals if 
there w ere nothing else would seldom fad of guiding us to 
the Jmd nod «t mjglit nJmost upon sight tell nJuch he 
longs to tlie deer Kind and winch are to be degraded mto 
that of tlie goat Houcicr the annually shedding tlie horns 
in the deer and the permnncnce m the sheep draws a pretty 
exact line between the Kinds so that wl may bold to 
this distinction only and define the sheep and goat Kind as 
ruminant animals of a smaller size that never shed their 
horns 

If ne consider these harmless and useful animals m one 
point of vaew we shall find that both have been long re 
chimed and brought into a state of domestic servitude 
Both seem to require protection from man and are in 
some measure pleased with his socittv 'llw- sheep m 
deed is the more serviceable creature of the two but the 
goat has more sensibility and attachment The attending 
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upon both was once the employment of the \visest and 
the best of men ; and those have been ever supposed the 
happiest times in which these harmless creatures were 
consideied as the chief objects of human attention In 
the earliest ages, the goat seemed rathei the greater 
favourite; and, indeed, it continues such, in some coun- 
tries, to this day among tlie poor. However, the sheep 
has long since become the pimcipal object of human care ; 
■nhile the goat is disiegarded by the generality of man- 
kind, 01 become the possession only of the lowest of the 
people Tlie sheep, therefore, and its vaiieties, may be 
considered first, and the goat, with all those of its kind, 
will then properly follow 


THE SHEEP. 


Those animals that take refuge under the protection of 
man, in a few generations become indolent and helpless 
Having lost the habit of self-defence, tliey seem to lose also 
the instincts of nature. The sheep, in its present domestic 
state, IS, of all animals, the most defenceless and inoffensive 
With Its liberty, it seems to have been depiived of its swift- 
ness and cunning, and what in the ass might rathei be 
called patience, in the sheep appeals to be stupidity With 
no one quality to fit it for self-pieservation, it makes vain 
effoits at all Without swiftness, it endeavouis to fly, and 
without strength, sometimes offers to oppose But these 
feeble attempts lather incite than repiess the insults of every 
enemy ; and the dog follows the flock with greatei de- 
light upon seeing them fly, and attacks them with more 
fierceness upon their unsupported attempts at resistance. 
Indeed, they run togethei in flocks lathei with the hopes 
of losing their single danger in the crowd, than of uniting 
to lepress the attack by numbers The sheep, theiefore, 
were it exposed in its piesent state to stiuggle with its 
natuial enemies of the foiest, would soon be extirpated. 
Loaded with a heavy fleece, depnved of the defence of its 
horns, and rendeied heavy, slow, and feeble, it can have 
no other safety than what it finds fiom man This ani- 
mal is now, therefore, obliged to lely solely upon that 
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nrt for proltclion to wlucli it originally owes its clegra 

thtton 

I 3 ut wc nrc not to impute to nature the formation 
of an ammal ro utterly unpro\ulcd npnmst its enemies 
nnd 80 unfit for defence Tlic nioufilon uhicli is tlie 
sheep in a sasage state n a bold fleet creature able to 
escape from the greater animals b) its suiftniss or to 
oppose the smaller hinds wath the arms it has rcceucd 
from nature It is h^ human art alone tliat the sheep has 
heeome the tard) defenceless creature «e find it Liery 
race of quadrupeds might casil) lie corrupted h} the same 
allurements by uluch tlic sheep has been thus debilitated 
and dcprcsseMi Wlule undisturbed and propcrlj sup 
plied none arc found to set any bounds to their appetite 
Jliey all pursue their food while able and continue to 
graze till thej often die of disorders occasioned by too 
much fatness But it is \c^ difrcrcnt with them in a 
state of nature they arc in the forest surrounded b) dan 
gers nnd alarmed wath unceasing hostilities they are 
pursued ciery hour from one tract of country to another 
and spend a great part of their time m attempts to avoid 
their enemies Tlius constantly exercised and continu 
nil) practising all the arts of defence and escape the 
animal at once presenes its life and natiic indtpend 
cnee together with its swiftness and the slender agility 
of its form 

Tlie sheep in its senile state seems to be divested of all 
inclinations of its own and of all animals it appears the 
most stupid Eicry quadruped has a peculiar turn of coun 
tenance a ph)siognom) if we may so call it that generally 
marhs its nature Tlie sheep seems to hue none of those 
traits that betohen either courage or cunning its large 
e)es separated from each other its ears sticking out on 
tadi side and its narrow noslnls all testify the extreme 
simphcit) of this creature and the position of its horns 
also shew that nature designed the sheep rather for flight 
than combat It appears a laige mass of flesh supported 
upon four small straight legs ill fitted for carrying such a 
burden its motions are awkward it is easily fatigued and 
often sinks under the weight of its owai corpulency In 
proportion as these marks of human transformation are more 
numerous the animal becomes more helpless and stupid 
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Those vvliich li\c upon ii more fertile pasture, and grow fat, 
become entirely feeble; those that want horns are found 
more dull and heavy than the rest those uhose fleeces 
arc longest and finest arc most subject to a vaiiety of 
disorders; and, in short, whate\er changes have been 
urought m this animal hv the industry of man are entirely 
calculated foi human advantage, and not for that of the 
creature itself. It might require a succession of ages 
before the sheep could he restored to its primitive state 
of actnity, so as to become a match for its pursuers of 
the forest. 

The goat, uhich it resembles in so many other respects, 
is much its superor. The one has its particular attach- 
ment, sees danger, and generally contrives to escape it; 
hut the other is timid uithout a cause, and secure when 
real danger approaches. Nor is the sheep, when bred up 
tame in the house, and familiarized with its keepeis, less 
obstinately absurd from being dull and timid, it then 
acquires a degree of pert famihaiity; huts with its bead, 
becomes mischievous, and shews itself eveiy way unworthy 
of being singled out from the icst of the flock Thus 
it seems rather formed for slaveiy than friendship; and 
framed 'more for the necessities than the amusements of 
mankind. Theie is but one instance in which the sheep 
sbeus any attachment to its keeper, and that is seen 
rather on the continent than among us in Great Britain. 
Wh.it I allude to is, their followng the sound of the shep- 
herd’s pipe Before I had seen them tr.ained in this man- 
ner I had no conception of those desciiptions in the old 
pastoral poets, of the shepherd leading his flock fiom one 
country to another. As I had been used only to see these 
harmless creatuies driven before their keepers, I supposed 
that all the rest was but invention , but in many paits of 
the Alps, and even some piovinces of France, the shep- 
herd and his pipe are still continued with tiue antique 
simplicity The flock is regularly penned eveiy evening, 
to pieseive them fiom the wolf, and the shepheid i etui ns 
homewaid at sun -set ivith his sheep following him, and 
seeminglv pleased with the sound of the pipe, which is 
blown with a leed, and resembles the chantei of a bag- 
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{)t])C In tins ininner in those countries til'll still continue 
poor tile Arc-uli m life is prtstntd in nil its former punt) , 
Imt lu counlnu where tv gn.'iU.r inequality of comlitmn 
prevails, the shepherd is gentnll) some poor wretch 
who attends a flock from which he is to derive no hene 
fits and only guards those luxuncs which he is not fated to 
share 

It docs not appear from early wnlcrs, lint the sheep was 
bred m Britain and it was not til! several ages after tins 
animal wais cultivated that the woollen manufacture was 
earned on among us • lliat valuable branch of busine«s 
lay for a considerable tunc in foreign hands and we were 
obliged to import the cloth manufactured from our own 
materials 'I'licrc were notwithstanding many unavailing 
cfTorts among our kings to introduce and presene the inanu 
facture at home Henry the Second 1>) a patent granted 
to the weavers in London directed that if any clotli was 
found made of a mixture of Spanish wool it should he 
burned by the mayor Such edicts at length although but 
slowly opented tow-ards the establishing tins trade among 
us llic 1 leinmgs who at the revival of arts possessed the 
art of clotli working in a superior degree were invited to 
settle here and soon after foreign clotli was prohibited from 
being worn m England In the times of queen Elizabeth 
this manufacture received every encouragement and many 
of the inhabitants of the Isethcrlands being then foretxl by 
the tyranny of Spam to lake refuge m tins country they 
improved us m those arts in which we at present excel the 
rest of the world Every art however lias its rise its 
meridian ana its decline and it is supposed by many that 
the woollen manufacture lias for some tune been decaying 
amongst us *1 he cloth now made is thought to be much 
worse than that of some years past being neither so firm 
nor line neither so much courted abroad nor so serviceable 
at home 

No country however produces such sheep as England 
either with larger fleeces or better adapted for the busi 
neas of elotlung Those of Spam indeed are finer and 
we generally require some of Uieir wool to work up with 
our own but the weight of a Spanish fleece is no way 
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compaiable to one of Lincoln or Warwickslnie ; and, in 
those counties it is no uncommon thing to give fifty guineas 
for a ram. 

The sheep without horns aie counted the best sort, be- 
cause a gieat pait of the animars nourishment is supposed 
to go up into the horns * Sheep, like other ruminant ani- 
mals, want the upper fore-teeth , but have eight m the 
loner law. two of these diop, and are replaced at two 
yeais old; foui of them are replaced at thiee years old; 
and all at four Tlie new teeth are easily known from 
the rest, by their freshness and uhitencss. There aie 
some breeds, however, m England, that never change then 
teeth at all, these the shepheids call the leaf ho -mouthed 
cattle, and, as their teeth aie thus long w'eai mg, they aie 
generally supposed to grow old a }eai or two before the 
rest -{*• The sheep brings forth one or tw'o at a tune, and 
sometimes thiee oi foui The fiist lamb of an ew^e is 
geneially pot-bellied, short and thick, and of less value than 
those of a second or thud production ; the thud being sup- 
posed the best of all. They beai their young five months ; 
and, by being housed, they bung foith at any time of the 
year. 

But this animal, in its domestic state, is too w’ell knowm to 
requiie a detail of its peculiar habits, oi of the arts which 
have been used to improve the bleed Indeed, m the e}e of 
an obseivei of natuie, every ait wdnch tends to rendei the 
creatuie moie helpless and useless to itself, may be consi- 
deied lather as an mjuiy than an impiovement, and if w^e 
aie to look for this animal in its noblest state, we must seek 
foi it 111 the Afiican deseit, or the extensive plains of Siberia. 
Among the degenerate descendants of the wild sheep, theie 
have been so many changes wi ought, as entiiely to disguise 
the kind, and often to mislead the observei The vaiiety 
is so gieat, that scaicely any two countiies have their sheep 
of the same kind; but there is found a manifest diffeience 
in all, either m the size, the coveiing, the shape, or the 
hoi ns 

The woolly sheep, ^ as it is seen among us, is found 
only m Em ope, and some of the tempeiate piovinces of 
Asia. When tianspoited into warhiei countries, eithei 

^ Lisle’s Husbandly, vol ii p 155 t 

I Buffoii, vol XMii p 168 
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into 1 londi or GuintT tt loses its \nooI nnd assumes n 
co%cnn^ fitted to tlit tfinnU, btcoininp; Inir) nnd Ton;,fi 
it tlicrc also loses its fertiht) 'wui its fltsli no longer Ins 
tlic ssme fln^our In tbt sunt nnnntr in tlic str) told 
countries it seems equill) litlpiesd nnd n ntnnfjcr it still 
requires tlic imetnsing Attention of nnnJviiid for its ore 
sersMion nml nUimu^li it is found to snbsvst is ueli in 
Greeiil ind ns in Gumti • }tt it sctnis n n itiiril inlnbit mt 
of neither 

Of till donie‘stic hinds to 1>c found in the difilrenl pnrts 
of the uorld besides our onn ivhicli is common in Eu 
rope the first inriety is to be seen m Ictliiu! Muscoi") 
nnd tile coldest clunites of the nortli Jins uliich iniy 
be crdled the Icclind Rbtcp resembles our breed in the 
form of the hotly nnd tlic tiil but dificrs in n lery extn 
ordiinrj iinmier in the tmmlM.r of tliehoms being gene 
rally found to line four and sometimes cien eight gron 
ing from different parts of the forclicad iliesc nrt large 
and formuhhlt and the amnnl seems thus fitted by nature 
for a state of uar honcier it is of the nature of the rest 
of Its Vmd being tndd gentle and timid Its uool is itiy 
different also from tiint of the common slicen being long 
smooth and liain Its colour is of a dark broim and 
under its outuaru coat of bair it has an intern d coitnng 
tint rather resembles fur tlian wool being fine short, nnd 
soft 

Tlie second aanety to be found in this animal is that 
of the broad taded sheep so common in Tartar} Arabia 
Persia Birbarj Syna and Egypt Tins sheep is only 
ren arkable for its large and lieaiy tail winch is often 
found to weigh from twenty to thirty pounds It some 
times grows a foot broad and is obliged to he supported 
by a small kind of board that goes upon wheels Tins 
tail IS not covered imderneath with wool like the upper 
part but IS bare and the natives who consider it as a 
very great delicacy are very careful in attending and 
preserving it from injury Mr Buffon supposes tliat the 
fat which fills into the caul in our sheep goes in these 
to furnish the tail and that the rest of the body is from 
thence deprived of fat m proportion regard to 

their fleeces in the temperate climates they are as in our 
• Krantz 
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own breed, soft .uul woolly, but in the warmer latitudes, 
they arc baby, yet in both they pieseiwe the enoimous size 
of then Unis. 

^^he third obsen'able variety is that of the sheep called 
.V/; c/mc/ic> 06 This animal js a native of the islands of the 
Aicliipelago, and only differs from our sheep, in having 
straiglit horns,, surrounded with a spiral furrow 

Tlie last variety is that of the Guinea sheep, which is 
generally found in all the tropical climates, both of Africa 
and the East Indies They are of a large size, wuth a rough 
hairy skiii, short horns, and eais hanging dowm, with a 
kind of dewlap under the cbm Tliey differ greatly m foim 
from the rest, and might be considered as animals of anothei 
kind, weie they not known to breed wath other sheep 
These, of all the domestic kinds, seem to approach the 
nearest to the state of nature Tliey are largei, stiongei, 
and sw'ifter, than the common lace; and, consequently^ 
better fitted for a precarious forest life How'evei, they 
seem to rely, like the rest, on man for support ; being entiiely 
of a domestic nature, and subsisting only m the w^aimei 
climates. 

Such are the varieties of this animal, wdiich have been 
reduced into a state of domestic servitude These are all 
capable of producing among each other; all the peculia- 
rities of their form have been made by climate and human 
cultivation , and none of them seem sufficiently indepen- 
dent to live in a state of savage natuie Tliey are, there- 
fore, to be considered as a degenerate lace, formed by the 
hand of man, and propagated merely for Ins benefit At the 
same tune, while man thus cultivates the domestic kinds, he 
diives away and destroys the savage race, which aie less 
beneficial, and more headstrong These, therefore, aie to 
be found in but a very small numbei, m the most uncul- 
tivated countries, where they have been able to subsist by 
then native swiftness and stiength It is in the moie un- 
cultivated parts of Greece, Sardinia, Coisica, and particulaily 
in the deserts of Taitaiy, that the moufflon is to be found, 
that bears all the marks of being the primitive race , and 
that has been actually known to breed wutli the domestic 
animal 

The moufflon, or musmon, though covered with hair, 
beais a stronger similitude to the lam, than to ^any other 
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nnunnl like tlK nin it Iim tlic t><^ jilmil nenr ihf 
Jjonis tvml Its cirs iiri, shorter thiti tho^c of the go it it 
olso rcsemblca the nm m its horns nnd in nil the parti 
tiihr contours of its form 'llic horns nlso nrc alike 
thtj nrc of n }cllo\v colour tlu) Inic three Bides, ns in 
the ram nnd bend Inekwnrds in the B'tnie nnnner belnnd 
tlie cw , the muzzle nnd the inside of the enrs nrc of -i 
selutish colour tinctured with )ellow the otlier pirts of 
the fnee are of a hrounish gri) flie general colour of 
tlielniroier the hod) is of a broim n|»prosclung to tint 
of the red deer Hie inside of the thighs nnd the belly 
arc of 1 white tinelurcd with yellow 'Jlie form upon 
the whole seems more made for ngdit\ nnd slrenglli tlnn 
thit of the common sheep and the moufflon is nctinlly 
found to Inc in a saiagc state and mmitatn itself either 
b) force or swiftness ngninsl all the animals tint Inc by 
rapine Such is its cKtreme speed tlint nnn> Inic been 
mclincd nlbtr to rank it among ibe deer kind tlnn the 
sheep But in this thet nrcdectned as the mnsmon has 
a mark tint cntircl) <hslmpitshcs it from tint species 
being known ncur to shed lU horns In some these are 
seen to grow to a suqinsmg size inini of them meisiir 
mg in their comolulions nboie two ells long iliti arc of 
a yellow colour as wws s-ud but the older the miiml grows 
the darker the horns become with these they often nnm 
tain lery funous biltles between each other and Kometimes 
they arc found broken off in such a manner tint the small 
nnimils of the forest creep into the ennty for shelter * 
^Vlicn tlie musinow is seen standing on the plain his fore 
kgs are always straight while his Inndcr legs seem bent 
under Inm but in cases of more actnc necessity tins 
seeming deformity is removed and he moves wath great 
swiftness and agility Tlie female aery mudi tesetnbics 
the male of this species but that she is less and her horns 
also arc never seen to grow to tlvat prodigious size they are 
of m the wild ram Such is the sheep in its savage state 
V bold noble and even beautiful animal but it is not the 
luo t beautiful creatures that arc always found most useful 
to mail Human industry has therefore destroyed its grace, 
to improve its utility 

* Gtnehn is |uotcd !>/ 
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THE GOAT, 

AND ITS NUMEROUS VARIETIES 

There aie some domestic animals that seem as auxiliaiies 
to the moie useful soits ; and that, hy ceasing to be the fiist, 
are considered as nothing We have seen the services of 
the ass slighted, because infeiioi to those of the horse ; and, 
in the same mannei, those of the goat aie held cheap, be- 
cause the sheep so far exceeds it Were the hoise oi the 
sheep removed from nature, the infer loi kinds would then he 
invaluable; and the same aits would probably be bestowed 
in perfecting then kinds, that the highei order of animals 
have experienced But m then present neglected state, they 
vaiy but little fiom the wild animals of the same kind man 
has left them then primitive habits and forms; and the 
less they owe to his assiduity, the more they receive from 
natuie 

The goat seems, in every respect, more fitted for a life 
of savage liberty than the sheep * It is naturally more 
lively, and more possessed with animal instinct It easily 
attaches itself to man, and seems sensible of his caresses. 
It IS also stronger and swifter, more courageous, and more 
playful, lively, capricious, and vagrant . it is not easily 
confined to its flock, but chooses its own pastures, and 
loves to stray remote from the rest It chiefly delights in 
climbing piecipices, in going to the veiy edge of danger ; 
it is often seen suspended upon an eminence hanging ovei 
the sea, upon a very little base, and even sleeps theie in 
security Natuie has, in some measure, fitted it for tra- 
versing these declivities with ease, the hoof is hollow un- 
derneath, with shaip edges, so that it walks as securely on 
the iidge of a house, as on the level ground It is a hardy 
animal, and very easily sustained, for which reason it is 
chiefly the property of the poor, who have no pastures 
with which to supply it Happily, however, it seems 
better pleased with the neglected wild, than the cultivated 
fields of art ; it chooses the heathy mountain, oi the 
shiubby lock; its favourite food is the tops of boughs, 

01 the tender bark of young tiees, it seems less afiaid of 
immoderate heat, and bears the warm climates better than 

Buffon 
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t)ic filictp It *i]tcjJ3 cxp»3iel to tilt sun and siting to tnjoy 
Its M*nniU3l fcnnrs niitbir ii it ttmfitd at l)ic storm or 
incommoded li)’ tlienm, iinniodcmti. cold alone seems to 
afllct it mulls snul to produce a vertigo uitli winch tins 
nnmul is sonitlmu-s mcmiimo<Ud 1 he meonstnney of lu 
nature is pcrcenable m the impilarit) of its gait it goes 
fonenrd stops nins apprmtlits flits intrel) from npnee 
niid with no otiicr seetnmg mson tli m the extrune snacity 
of Its disposition 

'nitre are proofs of tins nniiinl s being naturally the 
friend of man and tint the goat stldorn resumes its pn 
nicval wildness when once reduced into a state of sem 
tude In the )car IfiOS on 1 nghsh \esstl liapptnmg to 
touch at the island of JJonaiista, two negroes came and 
oflered tlie sailors ns man) goats ns they chose to tale 
nn-i/ Upon the captains expressing liis astonishment 
at tins ofler the negroes assured him that there were but 
toehc persons in the island and that the goats were mul 
tiphcd m such a manner os ocn to become o nuisance 
tilt) added that instead of gi'ing any trouble, to catch 
tliem thtj followed the few inhabitants that were left with a 
sort of obstinacy, and rather liecamc importuncte intb their 
tameness 

Tlic goat produces but two at n time and three at the 
most 13ut in the warmer climates although the animal 
elcgencntes and grows less jtt it becomes more fruitful 
being gtncrallj found to bring forth three four and fiie 
at a single dtlncia Jlic buch is cap ibJe of propagating at 
the age of one jtar and the feinak at seicn months how 
cier the fruits of this premature generation are weaK and 
defectwc and their best baulmg lime is gcnerall) dela)ed 
till the age of two jeirs or ughtcen months at least One 
buck IS sufficient for a hundred and fift) goals Ins appetites 
are exetssne but tins ardour bnngs on a speed) deca) so 
th it he IS enenaltd m four )ears at most and eien becomes 
old before he readies Ins seientli )tar nie goat like the 
sheep continues fue months wath jojiig and in some 
places bears twice a > ear 

The milk of the goit is sweet nounslung and ineth 
cinal not so apt to curdle upon the stomach as that of the 
cow and tljcrefore preferable to those whose digestion 
13 but weal Hie peculiarity of tins animals food gives 
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the milk a flavour diffcient fioiii that cither of the cow or 
the sheep, for as it genei ally feeds upon shiubby pastures, 
and heathy mountains, theie is an agieeable mildness in 
the taste, veiy pleasing to such as are fond of that aliment. 
In seveial parts of Ireland, and the highlands of Scotland, 
the goat makes the chief possession of the inhabitants. 
On those mountains, where no other useful animal could 
find subsistence, the goat continues to glean a sufficient 
living, and supplies the hardy natives with what they con- 
sider as varied luxur}^ They he upon beds made of then 
skins, uhich are soft, clean, and wholesome; they live 
upon their milk, mth oat-bread; they convert a pait of it 
into buttei, and some into cheese the flesh, indeed, they 
seldom taste of, as it is a delicacy uhich they find too ex- 
pensive ; houevei, the kid is considered, even by the city 
epicuie, as a great raiity ; and the flesh of the goat, when 
properly prepaied, is ranked by some as no way inferior to 
venison. In this manner, even in the wildest solitudes, the 
poor find comforts of which the rich do not think it woith 
then while to dispossess them m these mountainous re- 
tieats, where the landscape presents only a scene of rocks, 
heaths, and shrubs, that speak the wretchedness of the soil, 
these simple people have their feasts and then pleasures ; 
then faithful flock of goats attends them to these awful soli- 
tudes, and fuimshes them with all the necessaiies of life; 
while their remote situation happily keeps them ignorant of 
gi eater luxuiy. 

As these animals are apt to stray from the flock, no man 
can attend above fifty of them at a time. They are fattened 
in the same mannei as sheep ; but, taking eveiy precaution, 
their flesh is never so good or so sweet, in our climate, as 
that of mutton It is othenvise between the tiopics The 
mutton there becomes flabby and lean, while the flesh 
of the goat lather seems to improve , and in some places the 
lattei IS cultivated in preference to the former. We, there- 
fore, find this animal in almost every part of the world, 
as it seems fitted for the necessities of man in both ex- 
tremes Towards the north, wheie the pasture is coaise 
and barren, the goat is fitted to find a scanty subsistence ; 
between the tropics, wheie the heat is excessive, the goat 
is fitted to beai the climate, and its flesh is found to im- 
prove 
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IS HI tlmt of fs iloltn Hic Natoimn gont or ns Afr IJuiron 
cilts It the go'xt of Angora Ins the tnrs longer than ours 
and broader m proportion TIic male lias boms of about 
the same length nith the goat of Lurope but black anti 
turned a crj diflerentlj going out Iionznnlallj on each side of 
the head and twisted round in the manner of n cork screw 
llic horns of the female arc shorter and encircle the car 
sorneuhat like those of the nm Hit) are of a dazzling 
white colour and m all the hair is verj long tiuek fine and 
gloss} which indeed is the case uitli almost nil the am 
luals of &}na Ilierc arc a great number of lliese animals 
about Angora where the inhabitants dnie n trade with Ihtir 
hair wlucli 18 sold cithcrnw or manufactured into all parts 
of Europe Nothing can cxccctl the beaut} of the stuffs 
which are made from the hair of almost all tlic animals of 
tliat country llitse are well Knoiiai among us b} the name 
of camlet 

A second laricl} is tlicA 5 s}nan goat of Gesner winch 
IS somewhat larger than outs wath tars almost hanging 
dow*n to the ground and broad m proportion • Jlie horns 
on the contrar) arc not abo\c two inches and a half long 
black and bending a little backwnrds Jlie hair is of a fox 
colour and under the throat there arc two excrescences hke 
the gills of a cock llicsc animals arc cliiell} kept round 
Aleppo for the sake of their imlk Tlic} are driven through 
the streets and their indk is sold to the inhabitants ns tliej 
pass along 

In the third •vanet} may be reckoned the little goat of 
Afnci which is of the size of a Kid but the hair is as long 
as tnat of the ordinary breed llie horns which do not 
exceed the length of a man s finger are thick and bend 
downwards so close to the bead that ibej almost enter the 
skin 

There is an animal of this kind at the Cape of Good 
Hope tailed the blue goat which maybe ranked as the 
fourth vwnety It is in shape Id e lUt domestic but mucli 
larger being nearly of the size of a stag Its hair is very 
short and of a delightful blue but it loses a great deal of 

♦ o jty 51 e niuc> 
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its beauty when the animal is dead. It has a veiy long 
beard ; but the hoi ns aie not so long in pioportion as in other 
goats, being turned spirally, in the mannei of a cork-sciew'. 
It has very long legs, but well propoitioned ; and the flesh is 
veiy well tasted, but lean Foi tins leason, in that plentiful 
countiy, it is chiefly killed upon account of its skin It 
is a veiy shy animal, and seldom comes near the Dutch 
settlements , but they aie found m great abundance in the 
moie uncultivated paits of the country Besides these, they 
are found m this extensive region of vaiious colouis, and 
many of them are spotted beautifully, with ied, white, and 
blown * 

In fine, the Juda goat resembles ouis in most paits, ex- 
cept in size, it being much smallei This animal is com- 
mon m Guinea, Angola, and all along the coasts of Afiica ; 
it is not much larger than a hare, but it is extiemely fat, and 
its flesh admirably tasted It is m that country universally 
pieferied to mutton. 

These animals seem all of one kind, with very tiifling 
distinctions between them It is tiue that they diffei m 
some lespects , such as having neither the same colour, hair, 
eais, 01 horns But it ought to be considered as a rule in 
natuial history, that neither the horns, the coloui, the fine- 
ness 01 the length of the hair, or the position of the eais, 
are to be consideied as making an actual distinction in 
the kinds These are accidental vaiieties, produced by cli- 
mate and food, which aie known to change even m the same 
animal, and give it a seeming diffeience of form When 
we see the shapes, the inclinations, and the internal confoi- 
mation, of seemingly difieient creatuies nearly the same; 
and, above all, when we see them pioducing among each 
other, we then have no hesitation m pionouncmg the spe- 
cies, and asserting that these aie of the goat kind, with 
which they are so materially connected 

But although these are evidently known to belong to the 
goat kind, there aie others nearly resembling the goat, of 
whose kindled we cannot be equally certain These aie 
such as, being found in a state of nature, have not as yet 
been sufficiently subjected to human observation Hence 

^ This species is noAv knoira to be of the antelope tribe, and is, bj 
all modern zoological writers, called the blue .intelope 

VOL 11 — 23-24 K 
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jt s itnnossibli. to (Icnrimric with precision to uliicli chs9 
tlic) huon:?, ulittlitr tlit) hcnnimils of n pnrticuhr Kind, 
or mcrUj the m Us rtiK of snsigt freedom Were 
there but one of t)icsc ujlcl niiinn)s, the inquirj eiould soon 
be ended nnd we might rruhl) allow it for the jnrent stociv 
but in the present nse there are two I inds tint Imc nl 
most cqinl pretensions to this honour nnd the cliims of 
whieh It Ins been found diflienU to dettnnmc Plie 'vni 
mills in question are tlie cimnois nnd tlie ibe*x Tlit^se both 
benr verj near approsebes to the gost m figure, haie horns 
tint nesir shed and at the sstne time are more difilrcnt 
from each otlicr than from the nnirnal m question 
Trom wlwcli of these two aowrets our domestic goat is de 
med IS not easy to settle Insle*ad tliercfore of entenng 
into the discussion I will content myself with the nisiilt of 
Mr JJiifion 8 inquiries He is of opinion that the ihcx is 
the principal source that our domestic go it is tlie imme 
diate descendant and tbit the chamois is but a santty 
from that stoch a sort of collateral branch of tlie same 
famil) Ills principal renson for ginng tlie preference to 
the ibex is its basing a more masculine figure large horns 
and a large beard whereas the chamois innts these 
marbs of pnmitue strength nnd wildness He supposes 
therefore in llieif original saiagc state that our goat has 
taken after the malt of the parent stock and the cha 
mois after the female and that this has produced a variety 
in these animals eicn before thc^ underwent human culti 
aation 

Howeicr tins be the two animals in question seem both 
well fitted for their precarious life being extremely swa ft 
and capable of running with case along the ledges oi preci 
pices wliere eien the wolf or the fox though instigated by 
liunger dares not pursue them Tliey are both natives of 
the Alps the P)renees and the mountains of Greece there 
they propagate in last numbers and continue to exist in 
spite of the liunter and every beast of pre^ that is found 
incessantly to pursue them 

Tlie ibex resembles the goat m the shape of its bod) , but 
differs la the liocns whicU axe aiucb. larger Thej are bent 
backward full of knots nnd it is generally asserted that 
there la a 1 not added every year There are some of these 
found if we may believe Bellonius at least two yards long 
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The ibex has a laige black beaid, is of a jjrowii colour, with 
a thick warm coat of hair There is a streak of black runs 
along the top of the back ; and tlie beliy and back of the 
thighs aie of a fawn colour 

The chamois, though a wild animal, is veiy easily tamed, 
and docile, and to be found only in lock} and mountainous 
places It is about the size of a domestic goat, and lesem- 
bles one in many lespects It is most agieeably lively, and 
active beyond expression The chamois’ hair is short, like 
that of the doe , in spring, it is of an ash coloui ; in autumn, 
a dun coloui, inclining to black; and in wnitei, of a black- 
ish blown Tins animal is found ni great plenty in the 
mountains of Dauphin)^ of Piedmont, Savoy, Switzerland, 
and Geimany Tliey are peaceful, gentle cieatuies, and 
live ill society witli each othei They aie found in flocks of 
fiom four to fouiscoie, and even a hundn?d, dispersed upon 
the crags of the mountains The laige nales aie seen feed- 
ing detached fiom the lest, except in rutting time, when 
they approach the females, and drive away the young The 
time of their coupling is fiom the beginning of Octobei to 
the end of November , and they bung forth m March and 
Apiil The young keeps with the dam about five months, 
and sometimes longer, if the hunters aiic. the wolves do not 
separate them It is asseited that they In^e between twenty 
and thnty years Their flesh is good tc eat, and they are 
found to have ten oi twelve pounds of suet, which far sur- 
passes that of the goat m haidness and gcjodness. The cha- 
mois has scarcely any ciy, as most animals are known to 
have , if it has any, it is a kind of feeble bleat, by which 
the parent calls its young But in cas[es of danger, and 
when it is to warn the rest of the flockj it uses a hissing 
noise, which is lieaid at a gieat distance For it is to be 
obseiwed, that this cieatuie is extremely vigilant, and has an 
eye the quickest and most pieicing in nature Its smell 
also is not less distinguishing When it sees its enemy 
distinctly, it stops for a moment, and theii, if the person be 
iieai, in an instant aftei it flies off In the same manner, 
by its smell, it can discovei a man at hali" a league distance, 
and gives the earliest notice Upon any alaiiii, therefore, 
or any apprehension of danger, the chamois begins his 

' M Peroud’s Account as quoted Ly BuEFon 
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Inssing noU witli such force that the rocks nnd the forests 
re cc!jo to tlic somid Jltc first hiss continues ns long ts 
tliL time of one insjnmtion In tlic beginning it is stry 
filnrp nnd dcLper towards the close Jhc nnimnl Insing 
nftcr tins first nhnn rejmsid n moment ngnin looks round 
nnd pcrccmng the rcnlit) of its fenrs continues to hiss b) 
intervals until it Ins spread the niarm to n vci) great dis 
tnnee During this time it seems in tlic most violent ngi 
tation It strikes the ground watli its fore foot, nnd some 
times with both it hounds from roe) to rock it turns and 
lool 3 round it nins to the c<lgc of the precipice and 
still perceiving the cnetn} flics willt all its speed JTic 
hissing of the malt is much louder nnd sharper tlian lint 
of the female it is performed througli tlie nose and is 
proper!} no more tlian a verj strong hrcalli driven violently 
througli a small aperture Hie cliamois feeds upon tlie 

best lierbagc nnd chooses the most delicate parts of tlir 
plants tlic flower and the tender buds It is not less deli 
cate with regard to several aromatic herbs whicli grow unon 
t!ie sides of the mountains It drinks Iml ven little wliile 
It feeds upon the succulent hcrbige and chews tlie cud m 
tlie intenals of feeding lliis annna) is great!) admired 
for the heautj of its ejes which are round nnd sparkling 
and winch mark tlic w-armtli of its constitution Its head 
IS furnished with two small Ijorns of about half a foot long 
of a beautiful black and rising from the forehead almost 
betwixt the e)es Tliesc contrary to wlnt tlie) are found 
m other animals instead of going backavartls or sidewavs 
jet out fonvard and bend n little at tlicir extremities 
liackward in a small circle and end in a very sharp point 
Tiie cars are placed in a very elegant manner near the 
horns and tliere are two stripes of hlacl on each side of 
the face the rest being of a vrlntisli )eIIow which never 
changes Tlie liorn of this animal is often used as the 
head of a cane Those of the female are less and not so 
much bent and some farntrs arc seen to bleed cattle 
With them riiese animals are so much incommoded hy 
lieat that they arc never found m summer except m the 
caaerns of rocks amidst fragments of unmclted ice under 
the shade of high and spreading ti'*es or of rough and 
hanging precipices tint face the « irth and whicli keep 
off entirely the rays of the sun They go to pasture both 
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morning and evening, and seldom dining the heat of the 
day The) inn along the lochs with gieat ease and seem- 
ing indifference, and leap fiom one to another, so that no 
dogs are able tc pursue them There is nothing moie 
extraordinary than to see them climbing and descending 
precipices, that to all othei quadrupeds are inaccessible. 
They alua}s mount or descend in an oblique diiection ; 
and throw themselves down a rock of thirty feet, and light 
uith great security upon some excrescence or fragment, 
on the side of the precipice, which is just large enough to 
pl.ice then feet upon ; they strike the rock, howevei, in 
then descent, uith then feet, three or four times, to stop 
the lelocity of then motion, and, uhen they have got 
upon their base below, they at once seem fixed and se- 
cure In fact, to see them jump m this mannei, they 
seem lathei to have wings than legs some, indeed, pre- 
tend to say, that they use their horns for climbing , but 
this uants confiimation Certain it is that their legs alone 
are foimed for this arduous employment, the hinder being 
lathei longer than the former, and bending in such a man- 
ner, that when they descend upon them, they break the 
force of the fall It is also asserted, that when they feed, 
one^ of them always stands as centmel , but how far tins 
may be tiue is questionable Foi certain, while they feed, 
theie aie some of them that keep continually gazing 
ibund the lest; but this is practised among all giegaiious 
animals, so that when they see any danger, they wain the 
rest of the herd of its approach Dming the iigouis of 
winter, the chamois sleeps in the thicker forests, and 
feeds upon the shiubs and the buds of the pine-tiee It 
sometimes turns up the snow ivith its foot to look for 
herbage, and, where it is green, makes a delicious repast 
The more craggy and uneven the forest, the more this 
animal is pleased with the abode, which thus adds to its 
security The hunting the chamois is very laborious, 
and extremely difficult The most usual way is to hide 
behind the clefts of the rocks, and shoot them Tins, 
however, must be done with great precaution, the spoits- 
man must creep for a vast way upon his belly in silence, 
and take also the advantage of the wind, which if it blow 
fiom him they would instantly peiceive When ariived 
at a proper distance, he then advances his piece, which 
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IS lo 1)C nflc bnrrtllcd nntl to carr) one bill nnd tnes 
Ins fortune tunotig tlictn Some obo pursue tins nnimil 
ns they do tbc stag b; pheing prni)(r persons nt nil tlie 
pissngcs of n ghde or \mlU) and tiicn sending in others 
to rouse tbc gntuc J5ogs are quite useless m tins clnse 
ns thej ntber nlnnn tbm mertale Nor is it mthout 
(huger even to tlie men for it ofttn happens tint when 
the nmnni finds itself ovtrprtssed it drives at the hunter 
with Its bead nnd often tumbles bun down the neighbour 
ing jirecipice Plus animal catinnl go upon ice when 
smooth but if there be the least inequalities on its sur 
fvee It tlieu bounds along in fiecnritj and qutckl) evades all 
pursuit 

'I'lic akin of tbc tbamois vvas once famous when tanned 
for Its softness nnd vvannlb at present liouever since the 
art of tanning Ins been brought to greater perfection the 
lentber called ^hnmmou is made also from those of the tame 
goat the sheep and the deer Man) mcdicunl iirtucs also 
were said to reside in the blood fat gall nnd the concre 
tion soinctunes found in the stomach of tins animal called 
the Genftan Iczanr Hie fat nixed with milk ivas said 
to be good in ulcers of the lungs nic gall wais said to 
be uselul in strcngtliening tbc s^bl tlie stone which is 
genenll) about the size of a walnut nnd bhckisli was for 
jnerl) in great request for having the same virtues with on 
ental bezoar However m tlie present cnliglitcncd state 
of pb)sic all these medicines arc quite out of repute and 
although we have tbc names of several medicines procura 
blc from quadrupeds )et except tlie musk or hartshorn 
alone I know of none m an) dtgree of reputation It 
IS true the fat the unne the beak nnd even tbc dung 
of various animals ma) be found efiicacious where 
better remedies are not to be had but they nre far sur 
pwed b) many at present tn use u}ose opentions we 
1 now and whose virtues are confirmed b) repeated expe 
nence 

Sueh are the quadnipeds tliat more peculiarl) belong to 
the goat kind Eacli of these m nil probabilit) can engen 
der and breed with the other and were the whole race 
extinguished except any two these would be sufficient to 
replenish the world and continue the kind Nature 
however proeeds m her variations b) slow and insensible 
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degrees, and scaiccly draws a fnin distinguished line be- 
ta een an)' tno neiglibounng races of animals whatsoever. 
Thus It IS bard to discovei where the sheep ends, and 
the goat begins , and we shall find it still harder to fi\ 
precisely the boundaries between the goat kind and the 
deer In all tiansitions from one kind to the othei, 
there are to be found a middle lace of animals, that seem 
to paitake of the natuie of both, and that can piecisely 
be refeired to neither Tliat lace of quadiupeds, called 
the ff(izc//cs, aie of this kind, they are piopeily neither 
goat nor deer, and }ct they have many of the maiks of 
both ; they make the shade betw'een these tw'o kinds, and 
fill up the chasm in nature. 


THE GIZELLES' 

The Gazelles, of ivhich there are several kinds, can, inth 
propriety, he leferred neither to the goat or the deer, and 
yet they paitake of both natures. Like the goat, they have 
hollow horns that never fall, which is otherw'ise in the deer 
They have a gall-bladder which is found in the goat, and 
not in the deer ; and, like that animal, they feed lather upon 
shrubs than grassy pastures On the other hand, they re- 
semble the roebuck in size and dehcac)' of foim , they have 
deep pits undei the eyes like that animal , they lesemble the 
roebuck m the coloui and nature of their ban , they lesem- 
hle him in the bunches upon then legs, which only diffei 
in being upon the foi e-legs in these, and on the hind legs 
in the other They seem, theiefore, to be of a middle 
natuie between these tw'o kinds; oi, to speak with gi eater 
truth and precision, they foim a distinct kind by them- 
selves 

The distinguishing maiks of this tube of animals, by which 
they differ both fiom the goat and the deer are these, then 
horns aie made diffeiently, being annulated or iinged round, 
at the same time that there aie longitudinal depiessions 
running fiom the bottom to the point They have bunches 
of hail upon theii fore-legs, they have a stieak of black, 
led, or brown, running along the lower pait of then sides, 
and thiee streaks of whitish hair in the internal side of the 
ear These aie characters that none of them are without; 
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WskIcs tii(r( arc otlum uliicli in gtncnl tix) nic 

found to Itmi and ulnch arc more obuout to tliL b<.l)o!dtr 
Of uU umtuaK in the world the gnrctlt Im tlic most Ih.'iu 
ttful c)c Lstrcinil} bnllmnt and ut ini-cIk tint nil tiie 
tnsttrn poets compare the t)es of tlieir rmstrLsscs to those 
of tins nmmnl A gazelle cied bcant) is considered ns the 
liif^liest eomjitnncnt tint a hner can pn) nnd indeed the 
Gree! s tlieinseiies thought it no inelegant piece of flatter) 
to resemble the e)es of n beautiful woman to those of a 
cow I he gazelle for the most part is more dehcatel) and 
finel) limhed than c\cti the roelmck its Inir is as short 
hut finer nnd more gloss) Its hinder legs are longer 
than those before ns m the hnre winch gnes it greater 
securit) in ascending or descending sleep places ihcir 
swiftness is equal if not superior to tint of the roc, but 
us the litter bounds forward so the^t nm along in an ticn 
uninternipted course Most of them arc brown upon the 
back white under the bell) with a black stripe separating 
those colours between ihcir tail is of \anous Icngtlis 
but in nil coiered with prett) long bur nnd their cars 
nre beautiful well pi iced nnd temunating m a point Hie/ 
nil have a cloitn hoof like the sheep the) nil hue per 
innncnt horns and ttie female has tlicm smaller tlinn the 
male 

Of these anumls Mr Bufibn makes tuelic \anelies, 
which liouertr is much fewer than wint other nalura’ists 
hare made them Hie first is the ga^clla properl) so 
tailed whicli is of tlie size of tht roebuck and ler) nuich 
resembling it m all the proportions of its bodv but en 
tirel) differing as was said m the nature and fashion of 
the horns wliieh ore black and hollow like tliose of the 
nm or the goat and ne\er fall Hie second he calls the 
} cicl which is nther less than the former its ejes aho 
seem larger and its horns instead of being round are 
flatted on the sides as well in the male ns the female 
The third he calls the conn nhieh leiy much resembles 
the two former but tint it is still less than either Its 
horns also are smaller m proportion smoother than tliose 
of the other two and the annular prominences belonging to 
the kind are scarcely discernible and may nther be called 
wrinkles than prominences Some of these animals are 
often seen streaked like the tiger 'Hiese three arc sup 
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pn<;ccl to be of tlie same species The fouith he calls the 
z(nn;K the horns only of which he has seen ; which, fiom 
their si/.e, and the descnjition of travellers, he supposes to 
belong to a laiger Kind of the ga7elle, found in India and 
Persia, undei that denomination 

The fifth he calls the Aoda, and the sixth the hob , these 
two diflcr from each other only in size, the foimer being 
much laiger than the latter The muzzle of these animals 
is much longer than those of the ordinaiy gazelle , the 
head is difleiently shaped, and they have no depressions 
under the eyes The seienth he calls after its Egyptian 
name, the algazcl , ivhich is shaped pietty much like the 
01 dinar}' gazelle, excejit that the horns are much longer, 
being generally tin ee feet from the point to the mseition; 
whereas, m the common gazelle, they aie not above a 
foot, they aic smaller also, and stiaighter, till near the ex- 
tremities, when they tuin short, with a ver}' sharp flex- 
ure ; they are black and smooth, and the annular promi- 
nences aie scaicely observable The eighth is called the 
pasa?} , 01 , by some, the bezoai goat, which gieatly lesem- 
bles the foimer, except a small vaiiety m their lioins j 
and also with this difleience, that as the algazel feeds upon 
the plains, this is only found in the mountains They aie 
both inhabitants of the same countiies and climate; being 
found m Egypt, Aiabia, and Persia This last is the animal 
famous for that concietion in the intestines oi stomach, 
called the oiicntal hczoai , which ivas once in such repute 
all ovei the woild foi its medicinal viitues The woid 
hezoai is supposed to take its name eithei fiom the pazau 
or pazai, ivliich is the animal that pioduces it, or fioin a 
woid in the Arabic language, which signifies antidote or 
countci -poison It is a stone of a glazed blackish coloui, 
found ill the stomach or the intestines of some animal, 
and brought over to us fiom the East-Indies Like all othci 
animal concretions, it is found to have a kind of nucleus, 
or hard substance within, upon whicli the exteinal coat- 
ings weie foimed ; foi, upon being sawed through, it is 
seen to have layer over layei, as in an onion. This nu- 
cleus IS of vaiious kinds, sometimes the buds of a shiub, 
sometimes a piece of stone, and sometimes a maicaslte 
This stone is fiom the size of an acoin to that of a pigeon’s 
egg, the largei the stone, the moie valuable it is held, 
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Its price increasing hi t that of a clnmon J Tlierc imi a 
Inm. uliLn n stone of four otinces sold in I iirop** for nbnsc 
tuo hundri-d pounds hut nt present the price is greatly 
fallen and the) art m aiiy htth tslmn Jlic bryoar is 
of I'anons colours sninttimes of n Idood colour soiiutinics 
of a )n!t scllow and of all thtslnilis bttwicn tlusttwo 
It IS gentmllj glossj smooth nntl his a fngmnt smell 
like tint of ambergris probably arising from the aromatic 
stgctablis upon ninth the niiimd that products it fttds 
It has beta gutn in strttgocs tpdtpsu.s palpitations of 
tilt liLirt colic and jaundice nnl in those placts niicre 
tilt dearness and not the sahic of medicines is consulted 
m almost e\cr) disorder mculuit toman In all perhaps 
it is tqtnll) cfiicaeious acting onl) as an absorbent pou 
dcr and possessing sirtucs equal to common chalk or 
crabs clans ludicious phjsicians bait thertforc discarded 
It and this celebrated iiiethcmt is non cluefl\ consumed 
m countries nbere the Knonlcdgc of nature has been but 
little fldianccd lien this medicine uas m its highest 
reputation man) arts s\erc used to adulterate it and 
man) countries endeavoured to find out a bezoar of their 
own rims oc had occidental beroar brought from 
America German bezoar tthieh bos been mentioned be 
fore con bezoar and monkcv bezoar In fact tliere is 
scarcely an aminal except of the carnivorous Kinds that 
docs not prodiieo: some of these concretions m the stomach 
intestines lidncjs bladder and even in the heart To 
these ignorance may impute virtues that the) do not pos 
sess experience has found but feu cures performed by 
their cfiicac) but it is uell Known that the) often prove 
fatal to tlie nninnl that bears tlicm Tliese concretions 
are generall) ound in cows b> tbtir practice of hcKing off 
their hair which gathers in the stomach into the shape of 
n ball acquires a surprising degree of hardness and some 
tunes a polish liKe leather 1 he) are often as large as a 
goose egg and when become too large to pass block up 
the passage of the food and the ammal dies The sub 
stance of these balls however is different from the bezoar 
mentioned above being rather a concretion of hair than 
of btone Ihere is a bezoar found in the gallbladder of 
a boar and thence called hog bezoar m very great esteem 
but perhaps with as little justice as any ot the former In 
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short, as we have already obsened, there is scarcely an 
animal, oi scarcely a part of their bodies, in which con- 
cretions arc not formed ; and it is more than probable, as 
Mr. Bufl'on justly lemarks, that the be/oai so much in 
use formerly, was not the production of the pazar, oi any 
one animal onh, but that of the u hole gazelle Kind, who 
feeding upon odorifeious hetbs and plants, gave this admi- 
rable fragrance to the accidental coiicietions which they 
weie found to produce As this medicine, houevei, is 
but little used at present, oui curiosity is much abated as 
to the cause of its foimation. To retinn, tlieiefore, to the 
\aneties in the ga/ellc tribe, the ninth is called the langzio, 
and is a natne of Senegal This diffeis somewhat in shape 
and colour from the rest; but paiticulaily in the shape of 
its horns, uhich are stiaight to near the points, wheie 
they crook fonvaid, pietty much in the same inannei as 
in the chamois they crook backward Tiie tenth vanety 
of the gazelle is the aritciopc, so well known to the Englisii, 
who h.ne given it the name This animal is of the size 
of a roe-buck, and lesembles the gazelle in many paiticu- 
lars, but diflfeis in otheis it has deepei eje-pits than the 
former, the horns are foimed diffeiently also, being about 
sixteen inches long, almost touching each othei at the bot- 
tom, and spreading as they lise, so as at tlieii tips to be six- 
teen inches asunder TJiey have the annulai piominences 
of then kind, but not so distinguishable as m the gazelle : 
however, they have a double flexure, which is veiy lemaik- 
able, and seiwes to distinguish them fiom all otheis of then 
kind At the root they have a tuft of ban, which is longer 
than that of any part of the body Like otheis of the same 
kind, the antelope is blown on the back, and white undei 
the belly , but these colours are not separated by the black 
streak which is to be found in all the lest of the gazelle 
kinds There aie diffeient soils of this animal, some with 
largei horns than otheis, and others with less. The one 
which makes the eleventh vaiiety m the gazelle kind, Mr 
Buffbn calls the hdme, which has \eiy long hoins, and the 
other, which is the twelfth and last, he calls the Indian 
antelope^ the horns of which aie veiy small 

To these may be added thiee oi four varieties moie, 
which it is not easy to tell whethei to lefei to the goat or the 
gazelle, as they equally lesemble both The first of these 
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IS lilt htihalu’c nil nniini! to of llit mixeii 

intuas of tin. con tl»c goit nnd the d«r It nstinhlrt 

the 8lng in thc«<irc nnd Oil figtirLof iti hod) and |nrliculafl) 
in the filinpL of Its kgs Iktt i( has pcmmntnt horns like 
the goat nml made cntirtl) hkt those of the pnzelit. kind 
It also rcstmhks tint nnimnl in jW tn) of Imng houtaer, 
It difTtrs in the make of iw Iicail being exicll) hU the 
cow in the length of its muzzle nnd m the disposition of 
the bones of its shvdl from whtcli sundiliidc it has taken 
its name Hus nnimil has n mrron long head the qcs 
nre placed scr) Ingh the forehead short and narrou the 
horns permanent about a foot long hhek thick annulated 
and l\ic nngs of the gazelle kind rcnnrkaW) large its 
shoulders are itr) liigh nnd it has a kind of bunch on them 
that lernumtcs at tlic neck the tail is nhout n fool long 
nnd tufted iiilli hair at the extremity flie hair of this 
animal is remarkable in being thicker at the middle than at 
the root m all other quadrupeds except the elk and this 
the hair tapers off from the bottom to tbc point but in 
these each hair seems tosnell in the imdilii hkenmne 
pm Tlie bubalus also resembks the elk m size and the 
colour of its skin , but these arc the only similitudes be 
tuecn them as the one has a stiy large bnncliing head 
of solid bonis tint nre annually dcciduou« the otlier has 
black unbnnclung holloa horns that ncicr fall nie 
bubalus IS common enough m Barbarj, and has often been 
called by the name of the coit from uliich animal 

at difllrs sonide!) It partakes prctl) much of the nature 
of the antelope like that having the hair short the hide 
black the ears pointed and the flesh good for food 

Tlie second anomalous animal of the goal kind Mr 
Buffbn calls the vondoma It is supposed to be equal in 
size to the largest stag but with hollow boms like those of 
tlie goat kmd and walk \aried (lexurts like those of the 
antelope Tliey are above tlirce feet long nnd at their 
extremities about two feet asunder All along the back there 
runs a white list which ends at the insertion of the tail 
another of the same colour crosses tins at the bottom of 
the neck which it entirely surrounds there arc two more 
of the same kind running round the body one behind the 
fore legs and the other running parallel to it before the 
limder The colour of the rest of the body is gnjasb except 
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the belly, which is white * it has also a long gray heaid , and 
its legs, though long, aie well piopoitioned 

The thiid that may he mentioned, he calls the guiba. 
It resembles the gazelles in every particular, except m the 
coloui of the belly, which, as we have seen, is white in them, 
but in this IS of a deep blown Its hoi ns also aie not 
mailced with annular piommences, but are smooth and 
polished It IS also remarkable for white lists, on a blown 
giound, that are disposed along the animal’s bod)', as if it 
were coveied with harness. Like the foimer it is a native 
of Afiica 

The Afi lean wild goat of Grimmius is the fouith It is 
of a daik ash-colour; and in the middle of the head is a 
hairy tuft, standing upiight ; on both sides, between the eyes, 
and the nose, theie are veiy deep cavities, greatei than those 
of the other kinds, which contain a yellow oily liquor, coagu- 
lating into a black substance, that has a smell between musk 
and civet Tins being taken away, the liquoi again luns out, 
and coagulates, as before These cavities have no commu- 
nication with the eyes, and, consequently, this oozing sub- 
stance can have nothing of the natuie of tears 

To this we may add the cheviotin, oi little Guinea deei, 
which IS the least of all cloven- footed quadiupeds, and pei- 
haps the most beautiful , its legs, at the smallest pait, are 
not much thickei than the shank of a tobacco-pipe ; it is 
about seven inches high, and about twelve fiom the point 
of the nose to the inseition of the tail It is the most de- 
licately shaped animal in thewoild, being completely foimed 
like a stag in miniatuie, except that its horns, when it has 
any, aie moie of the gazelle kind, being hollow and annulated 
in the same mannei It has two canine teeth in the upper 
jaw, in which lespect it diffeis fiom all othei animals of the 
goat or deer kind, and thus makes a species entiiely distinct 
by itself This wonderful animal’s coloui is not less pleas- 
ing ; the hail, which is shoit and glossy, being in some of a 
beautiful yellow, except on the neck and belly, which is white. 
They aie natives of India, Guinea, and the warm climates 
between the tiopics, and aie found in great plenty But 
though they are amazinglj swift foi then size, yet the 
negroes often overtake them in the puisuit, and knock them 
down with then sticks. They may be easily tamed, and 
then they become familiai and pleasing , but they are of such 
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delicnlc constitutions that tins can bear no climate but tlic 
iiottcst and lliu nla-a)s pemh witli the ngours of ours 
s\hcn tlic) ore brought oscr Tlic male in Guinea has 
horns the female is uithout anj os ore nil the hinds of this 
animal to be found either mJnsa or Ce)lDn sUicrc they 
chieflj nhound • 

Such IS the list of the gaielles all nlncli prcltj nearly 
resemble the deer in form nnd dthcacy of slnpe but baic 
the liorns hollow single and permanent like those of tlie 
goat 'llic) properly fill up ns has be'cn nlrcad) observed 
tile inters al betuecn these two kinds of animals so tint it 
13 difiicult to tell where the goat ends nnd the deer ma) be 
said to begin If we compare the gazelles with each other 
we shall find butecty slight distinctions between them Tlie 
turn or the magnitude of the horns the difilrent spots on the 
skin or a difference of size m each are cliiefl) the marks b} 
which tlieira*ane‘tiea arc tobc known but theirw-a) of Inang 
their nature and their peculiar swiftness all eomc under one 
description 

Tlie gazelles arc in general inhabitants of the warmer 
climates and contribute among other cnibcllishments to 
add beaut) to those forests that ore for cv cr green Tliey 
ate often seen feeding in herds on the sides of the moun 
tains or m the shade of the woods and fl) all together 
upon the smallest approaches of danger Tlie\ iiound 
with such swiftness and are soaer> sli) that dogs or men 
aainly attempt to pursue them The) traverse lliose pre 
cipices with ease end safet) which to every quadruped 
else are quite impracticable nor can any animals but of 
the winged kind overtake them Accordingly in all those 
countries where they are chiefly found they are pursued 
by falcons and this admirable manner of hunting makes 
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one of tlic principal amusements of the upper ranks of 
people all o\er llic East. The Arabians, Persians, and 
Tmks, breed up for tins purpose that kind of bank called 
X\\(t fdlcrm gcnilc, nith n Inch, when pi operly trained, they 
go forth on horseback among the foicsts and the moun- 
Kiins, the falcon perching upon the band of the hunter. 
Tlieir expedition is conducted with profound silence, 
their dogs are taught to hang behind ; while the men, on 
the fleetest coursers, look round for the game Wlienevcr 
they sp) a ga/elle at the proper distance, they point the 
falcon to Its object, and encourage it to pursue The fal- 
con, with the swiftness of an airow', flies to the animal, that, 
knowing its danger, cndeaiours, but too late, to escape. 
The f.dcon soon coming up with its piev, fixes its talons, 
one into the animars clieek, the other in its throat, and 
deeply wounds it. On the other hand, the ga/elle attempts 
to escape, but is generally wounded too deeply to run far. 
Tile falcon clings with the utmost perse\ erance, nor ever 
leaves its prey till it falls; upon which the liunteis fiom 
behind approaching, take up both, and lew'ard the falcon 
w ith the blood of the spoil They also teach the young 
ones, by appljing them to the dead animars throat, and 
accustoming them betimes to fix upon that particular part ; 
for if it should happen that the falcon fixed upon any other 
part of the gazelle, cither its back oi its haunches, the 
animal wuuld easily escape among the mountains, and the 
hunter would also lose his falcon — ^They sometimes also 
hunt these animals with the ounce. This carnivorous and 
fierce cieatuie being made tame and domestic, generally sits 
on hoiseback behind the hunter, and lemains theie wntli the 
utmost composure, until the gazelle is shew n , it is then 
that it exeits all its aits and fieiceness, it does not at once 
fly at Its piey, but approaches slily, turning and w’lnding about 
until It comes wntliin the piopei distance, wdien all at once 
it bounds upon the heedless animal, and instantly kills it, 
and sucks its blood If, on the othei hand, it misses its 
aim, it lests in its place, w’ithout attempting to puisue any 
faithei, but seems ashamed of its owm inability 

There is still another way of taking the gazelle, wdiicli 
seems not so ceitain noi so amusing as eithei of the 
foimer A tame gazelle is bied up foi this puipose, who 
is taught to join those of its kind, wheievei it peiceives 
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lltcin Wien tlic luinkr durcforc pcrccius n herd of 

thtsL ht fixt-i n noewt ro\jnil tlit. lioms of tliu 

liunc pnztlli »i such n iinnntr thnt if the rt^l but touch 
It the) art tutingletl nnd thus prtjnral, ht stndi bn 
gnztllt amoiif; tlit rut ^lit tArno nniiinl no sooner np 
proitlit^ hut the main of iht htrd miUintl) sail) forth to 
oppose hnn , and in butting with tlicir Itorns arc caught 
in the noose In this both ‘itcugghng for some tune fill 
together to the ground, nml at Kst the Imnter coining 
up thstngagts the one and bills the other Upon the 
whole hout^er these ainnnls ahiteicr be the arts used 
to pursue them arc \efj difTicult to he taken As they arc 
coiitininll) subject to ahmis from carnivorous beasts or from 
man llit) Keep chiefly m the most sohnr) and inaccessible 
places and find their on!) protection from situations of the 
greatest danger 


CHAP n 

or TllB MV«K AStMAL 

T//E more nc search into nature the more «c shall 
find hou hftic she is bnonn and uc sinll more than 
once have occasion to find that protracted mfiuir> w 
more ant to teach us modest) than to produce infonna 
tion Altliough the number and nature of ijindnipeds 
at first glance seems verj uell Knoun )et nlien uc 
come to examine closer vie find some vnth vvhich neare 
ver) partialh acquainted and otliers that are utterl) 
untinoum iliere is scarcel) a cabinet of the cunous but 
vvlnt Ins the spoils of animals or the horns or the 
aoofs of quadrupeds ubich do not come vutlun former 
descriptions llicrc is scarcely a person vvliose trade is 
to dress or improve furs but knows several ereatures by 
their skins vvhich no naturalist hos hitherto had notice 
of But of all qu.-dnipcds there is none so justl) tht- 
reproach of natural historians ns tint vvhich bears the 
musk This perfume so well known to the elegant aoa 
so verj useful in the bands of the phjsician a medicine 
that has for more than a century been imported fioni tie 
East in great quantities and during all that time Ins been 
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impiovlng in its leputation, is, nevertheless, so very little 
undei stood, that it lemains a doubt whethei the animal 
that pioduces it be a hog, an ox, a goat, or a deer. "Wlien 
an animal with which we aie so neaily connected, is so 
utteily unknown, how little must we know of many that aie 
moie 1 emote and unserviceable! Yet naturalists proceed 
in the same tiain, enlaigmg their catalogues and their 
names, without endeavouring to find out the nature, and fix 
the piecise histoiy, of those with which we are veiy paitially 
acquainted. It is the spiiit of the scholais of the piesent 
age to be fonder of increasing the bulk of our knowledge, 
than its utility ; of extending then conquests, than of im- 
piovmg then empiie. 

The musk which comes to Euiope, is bi ought ovei in. 
small bags, about the size of a pigeon’s egg, which, when 
cut open, appear to contain a kind of dusky reddish sub- 
stance, like coagulated blood, and which, m large quantities, 
has a very stiong smell; but, when mixed and dilfused, 
becomes a very agreeable peifume Indeed, no substance 
now known in the woild has a strongei oi a moie peimanent 
smell A gram of musk peifumes a whole room ; and its 
odour continues for some days without diminution. But in 
a laigei quantity it continues foi )'ears together, and seems 
scarcely wasted in its weight, although it has filled the 
atmosphere to a gieat distance with its parts. It is paiticu- 
laily used m medicine, m neivous and hysteiic disoideis; 
and IS found in such cases to be the most powerful lemedy 
now in use: however, the animal that furnishes this admiia- 
ble medicine has been veiy vaiiously described, and is known 
but veiy impel fectly. 

The desciiption given of this animal by Grew is as fol- 
lows- “The musk animal is pi operly neither of the goat 
1101 deei kind, for it has no hoi ns, and it is uncertain whe- 
thei It luminates oi not, however, it wants the foie- teeth 
in the upper jaw, in the same manner as in ruminating 
animals ; but, at the same time, it has tusks like those of 
a hog It IS three feet six inches in length, from the head 
to the tail , and the head is above half a foot long. The 
foie-pait of the head is like that of a greyhound, and the 
eais aie thiee inches long, and eiect, like those of a rabbit; 
but the tail is not above two inches It is cloven-footed, 
like beasts of the goat kind ; the haii on the head and legs 
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IS linU nn tntlj lonj’ nn Ow'IhII} n« incli nnd Inlf nn«l on 
tlic Intk find ljullocks ihrtt inclii*s iful |iroportjombI/ 
tlncKcr Un« m nws other nmiin! It is hrouii nm! wlntt 
nltcrnatilv from ()>l root to titc (lotrit on the lu'^d nndl 
thtp'lis It IS hroiMi Imt timltr tin IhI!) nnd (*111 uliitc nnd » 
litllt. ciirlid cijJtcnl)\ on the Inck 'ind IkIU O/i onth side 
<if tilt hmtr uiuUr thi. coriurs of tin. nmiilli tlnrc j$ t 
tuft of tlitck hur uhicli is short ntul hird (itid nhotit titrcc 
qinrtirs of nn inch lon^ Jhc Inir in j^intnJ of t)iM 
snnnil is rcnnrkahh for its aoftmssnnd Inn. (rcUirt h«t 
«lnl ihstin"uishi.s it particiilarl} nrt tlit Insks nlncli nrt an 
inch and a h ilf Ion" and dim hack in t!ie fonii of n hf>ok 
nnd more particuhrl} the ha" which contains tin. nnwK 
w)ucli IS three inches lonp two broad am! Rlands out from 
the lull) nn inch and n Inlf It u a sif} fearful anurni and 
tlieaforc U has Ion" cars and the sense of hearing is so qmck 
that It can discoier nn enerii) at a great distance 
After so long ami eircuiiistantial n description of this 
animal its nature is Imt lerj httle knouai nor has on) 
anatomist as )et examined its internal stmeture or been 
able to inform us uhether it be a ruminant ommal or one 
of tlie hog kind hou the imisk is formed or whether those 
ba„s 111 ninth it tomes to iis he real)) belonging to the 
animal or arc onlj the sophistications of the senders 
Indeed nhen no consider tlic immense quantities of tins 
substance nhtcli arc consumed m Europe alone not to 
mention tlie Fist nliere it is in still greater repute than 
here ut tan hardlj suppose that anj one animal can fur 
Dish the suppl) , and particular!) alien it must be killed 
before tbe bag can be obtained IVe are told it is true 
that the musk is often deposited b) the animal upon trees 
and stories against irhich it rubs itself alien tlie quaiitit) 
becomes uueas\ but it is not m that form nluch we re 
cene it but always in nhat seems to be its own natural 
bladder Of these laserner brought home near tno 
thousand in one )ear and ns tlie animal is udd so man) 
must during that spate have been hunted and taken 
Eut as the creature is represented leiy shj and as it 
found but m some particular prounces of tlie east the 
wonder is liow its bag should be so cheap and furmsbtd 
in such great plent) Fbe bag m common does not cost (it 
I do not foiget) above a crown by retail and )et this is snp 
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posed the only on^* belonging to the animal , and foi the ob- 
taining of which, it must have been hunted and killed The 
only way of solving this difficulty, is to suppose that these 
bags aie, in a gieat measure, counterfeit, taken fibm some 
othei animal, oi from some pait of the same, filled with its 
blood, and a veiy little of the peifume, but enough to im- 
pregnate the lest with a stiong and peiinanent odour It 
comes to us fiom diffeient paits of the East, fiom China, 
Tonqmii, Bengal, and often fiom Muscovy that of Thibet 
is leckoned the best, and sells foi fouiteen shillings an 
ounce ; that of Muscovy the woist, and sells but foi tliiee ; 
the odour of this, though veiy stiong at fiist, being quickly 
found to evapoiate Musk was some yeais ago in the highest 
lequest as a peifume, and but little legaided as a medicine j 
but at pieseiit its leputation is totally changed, and having 
been found of gieat benefit in physic, it is but little legaided 
foi the puiposes of elegance It is thus that things which 
become necessary, cease to continue pleasing , and the con- 
sciousness of then use, destroys then power of admmisteiing 
delight. 


CHAP. V. 

AMIMALS OF THE DEER KIND ^ 

If we compare the stag and the bull, as to shape and 
foim, no two animals can be more unlike, and yet, if we 
examine then internal stiuctuie, we shall find a striking 
similitude between them Indeed, then differences, except 
to a nice observer, will scarcely be perceivable All of the 
deei kind want the gall -bladdei , their kidneys aiefoimed 
diffeiently, then spleen is also pi opoitionably larger , then 
tnl IS shoiter, and then horns, wffiich are solid, aie lenened 

^ The quadrupeds of this tribe haie horns ■nhich are solid and 
branched the}' are renewed ei ery 3'ear, and uhen young arc clothed 
ith a hue ^ ch ety % ascular skin, w Inch falls olF m hen the horns ha\ e 
attained their full size In the lower jaw they ha\e eight front teeth , 
and are generally destitute of canine teeth but sometimes 1 single one 
is found on each side in the upper jaw There are about fourteen dis- 
tinct species They are all extremely actiie, inhabiting chiefly woods 
and neglected ‘Situations , and 111 fighting not only make use of their 
horns, but stamp furiously w ith the fore-feet 
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e\et> )e^r Such nrt iht slight inlcrinl ihscnimintions 
bctnccn tuo nnimnls one of ulnth is among the suifksl, ami 
the other the lieavicst of the bmte creition 

1 he stag 13 one of those innocent mul pc^cc'ibk ammnls 
tint seem imde to embellish the forest oml animate the 
solitudes of nnturc ilic e^s) elegance of his form the 
lightness of his motions those large hnnehes tliat stxm 
de rather for the ornament of las Iiead than Us defence 
the size the strength and the swiftness of this beautiful 
creature nil siifTicientl) rank him among the first of quad 
rupeds among the most noted objects of liumou cnnositj 
riie stag or hart whose female is called a fund and 
the joung a differs in size and in horns from a fal 
low deer He is much hrger and Ins horns arc round 
whereas in tlie fallow kind thej arc broad and palmatcd 
Bj these the animals age is known llie first vear tlic 
stag has no horns but a horn) excrescence whieli is 
sliort, rmigli and coicred with a tlim hairi skin Tlic 
next sear the horns arc single and straight the third 
}eartnej liaie two antlers three the fourth four the fifth 
and file the sixtli this number is not alwavs certain for 
sometimes there arc more and often less When nmiwl 
at the sixth )caT the antlers do not alwa)s increase and 
although the number maj amount to six or seven on each 
side )et the animal 8 age is then estimated rather from the 
size of the antlers and the thickness of tlic branch winch 
sustains them than from their vanetj '1'lic‘^c lioms large 
as the) seem are notwithstanding shed ever) )car and 
new ones come m their place Jlie old horns are of a 
firm solid texture and usuall) erop!o)ed m making handles 
for knives and other domestic utensils But, while voting 
nothing can be more soft or tender and the anunaJ as if 
conscious of lus own imbecility at those times instantly 
upon shedding his former liorns retires from the rest of 
his fellows and hides himself m solitudes and thickets 
never venturing out to pasture except b) night During 
this time which most usuall) happens m the spring the 
new horns aie ver) painful and bare a quick sensibility 
of any external impression Tlie flies also are extremely 
troublesome to liim When the old horn is fdlen off the 
new does not begin immediately to appear but the bones 
of the skull are seen covered only with a transparent 
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peiiosteum oi sldn, vvliicli, as anatomists teach us, covers 
tlie bones of all animals After a shoit time, howevei, 
this skin begins to swell, and to form a soft tumoi, which 
contains a great deal of blood, and which begins to be co- 
vered with a downy substance that has the feel of velvet, 
and appeals neaily of the same colour vath the lest of the 
animal’s hair. This tumoi eveiy day buds foiivaid fiom 
the point like the graft of a tree, and, using by degiees 
fioin the head, shoots out the antlers on eithei side, so 
that m a few days, in propoition as the animal is in con- 
dition, the vhole head is completed. However, as was 
said above, in the beginning its consistence is veiy soft, 
and has a sort of bark, which is no more than a continuation 
of the integument of the skull It is velveted and downy, 
and every where furnished with blood-vessels, that supply 
the growing horns with nouiishment. As they creep along 
the sides of the branches, the punt is marked over the whole 
suiface; and the laigei the blood-vessels, the deeper these 
marks are found to be : fiom hence aiises the inequality of 
the surface of the deei’s horns, which, as we see, aie fol- 
lowed all along the sides, the impressions diminishing 
towaids the point, wheie the substance is as smooth and 
as solid as lvorJ^ But it ought to be obseiwed, that this 
substance, of which the horns are composed, begins to 
harden at the bottom, while the upper part lemains soft, 
and still continues growing * fiom whence it appears that the 
horns grow dilferently in deer from those of sheep oi cows , 
m which they aie alwaj^s seen to increase from the bottom. 
However, when the whole head has received its full growth, 
the extremities then begin to acquire their solidity, the 
velvet coveiing, or bark, with its blood-vesgels, diy up, and 
then begin to fall ; and this the animal hastens, by lubbing 
Its antlers against every tree it meets. In this mannei, the 
whole external surface being stripped off by degiees, at 
length the whole head acquires its complete hardness, ex- 
pansion, and beauty 

It would be a vain task to mqune into the cause of the 
animal pi eduction of these hoi ns; it is sufficient to ob- 
seive, that if a stag be castiated when its hoi ns are fallen 
off, they will never glow again; and, on the contiary, if 
the same operation is perfoimed-when they are on, they 
will never fall off If only one of his testicles is taken 
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out lie will wniit tlic Iiom or tint fudt if oni of the 
testicles oiil^ ])t tied up he ttill want the horn of the op 
posite side Ulie jiicrtnse of their provision nho tends to 
ficditnte the growth ind the expulsion of tlie horns nnd 
Mr BiifTon thinhs it possible to retard their growth entirely 
by greatly retrenching their fiKid • As a proof of this 
nothing can be more ob\ioiis than the di/Terenee betwein a 
stiff bred in fertile pastures ntul undisturbed hj t!ie hunter 
anil one often pursued nml ill nutinshod 'Jlie fomier has 
his head expanded hts nntlers nimicrotis and the hnnclics 
thick the latter has but few nntlers the Inces of tbe blood 
lessels upon them are but slight and the expansion hut little 
Ihe beauty nnd size of Ihor horns therefore mark their 
strength nnd their iigour such of tliem ns na siekh or 
liaie been wounded ncier shooting out that magnihcenl 
profusion so much ndimred in this animal Jlitis the horns 
may in eiciy respect be resembled to a legctnble substance 
grafted upon tlic lieacl of an aiiinial Like a legeliblc tiny 
grow from the extremities like n acgetxible lhe\ nre for v 
while coacred with a bark that nowrislics them like a atgc 
table they Ime their annual produelion and decay nnd a 
atroUf, miagiintion might suppose that the leafy productions 
on uinch the animal feeds go once more to \cgetate m Iiis 
horns 

llic tag IS usually a tweUemontU old before the horns 
begin to appear and then a single branch is all that is 
•iteii for the year ensuing About the beginning of 
sjirmg all of tins kind are seen to shed their horns winch 
fill off of themselves tliougli sometimes tlie animal assists 
the efforts of nature by nibbing them against a tree It 
seldom happens that the branches on both sales fall off at 
tile same time there often being two or three days be 
tueen the diopping of the one nnd the other llie old 
i>aags ustiaWy sb d iheiT ^oms first which generally hap 
pens towards the latter end of hebruary or tlie begirning 
of March Those of tbe seeond head (namely such as 
are between five and six years old,) shed their horns about 
the middle or latter end of March those still younger m 
the month of April and the youngest of all not till the 
uuddle or the latter end of May they generally shed 
* Buff n \ol I p 113 

t M BuDbii Ii 9 isup;[osed somctliuig like tlii9 \ icle pass m 
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them in pools of uatei, wlntlicr they letiie fiom the heat ; 
and lliis has given lise to the opinion of then always 
hiding then lioins These iiiles, though tiue in geneial, 
aie }ct suhicct to many vaiiations ; and uinveisally it is 
known, that a sevcic winter retaids the shedding of the 
hoins. The hoi ns of the stag generally inci ease in thick- 
ness and in height fiom the second yeai of its age to the 
eighth In tins state of peifection they continue dining 
the vigoui of life; but as the animal giows old the hoins 
feel the impressions of age, and sin ink like the rest of the 
body No bianch benis moie than twenty oi twenty-tivo 
antlers, even m the highest state of vigoui ; and the num- 
ber IS subject to great laiicty, foi it happens that the 
stag at one 3 ear has either less or moie than the j^eai pie- 
cedmg, in proportion to the goodness of his pastuie, or 
the continuance of Ins secuiity, as these animals seldom 
thrne when often loused by the hunteis The hoins aie 
also found to paitaUe of the nature of the soil • in the 
more feitile pastuies they aie large and tendei ; on the 
contiai}’’, m the baiicn soil, they are hard, stunted, and 
buttle. As soon as the stags have shed their hoins, they 
sepal ate fiom each othei, and seek the plainei paits of the 
country, 1 emote fiom every othei animal, which they aie 
utteil}^ unable to oppose They then walk with then 
heads stooping down, to keep then horns fiom sti iking 
against the blanches of the tiees above In this state of 
imbecility they continue neai three months, befoie theii 
heads have acquiied their full growth and solidity; and 
then, by rubbing them against the blanches of eveiy 
thicket, they at length clear them of the skin which had 
contiibuted to then giow'th and nouiishment It is said 
by some, that the hoin takes the coloui of the sap of the 
tree against which it is rubbed, and that some thus be- 
come led, ivhen rubbed against the heath , and others 
blown, by lubbing against the oak * tins, howevei, is a 
mistake, since ^ stags kept in paiks wheie theie aie no 
tiees, have a vaiiety in the colour of then hoins, which 
can be asciibed to nothing but nature A shoit time 
after they have furnished then hoins, they begin to feel 
the impressions of the lut, or the desire of copulation 
The old ones aie the most forwaid ; and about the end of 
August, 01 the beginning of September, they quit then 
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IhitVcl'* '\tul return to tlw, niountntn lu order to seek the 
luiul to eUiorn t]it} nil uithnlond Irtrnuloin note At 
tins tunc their neck is "luoln they jxj)pL*'ir boUl nni! furious , 
fly from country to country strike uitli their horns ngninst 
the trees and other obstacles mid continue restless and 
fierce mud the) ha\c found the female iiho at first flies 
from them but la at last compeUul and oiertoken When 
two stags contend for tlic sanic ftnmlt bon timorous 
sotier they may appear at other times they then svetn 
agitated with an uncommon degree of ardour niev na\e 
up the earth menace each other mtli their horns bellow 
uilh all their force and striking in n despente manner 
against each other seem determined upon death or \ictorj 
ibis combat continues till one of them is defLated or flies 
and It often happens that the victor is obliged to fight set end 
of those battles before it remains undisputed master of the 
field Tlie old ones arc generally the connucrors upon these 
occasions, ns they base more strcngtli nnii greater coungt 
and these also are pteferred by the hmd to the young ones 
09 the latter ore more feeble and less ardent lloueitr 
thev arc all cquallv inconstant keening to the female but 
a tev. days and then seeking out lor another not to be 
enjoyed perhaps nithout a apeliliou of their former 
danger 

In this manner the stag continues to range from one to 
the other for about three weeks the time the rut con 
tinues during nhich he scarcely cats sleeps or rests but 
continues to pursue to combat and to enjoy At the 
end of this period of madness for such m this nniinal it 
seems to be the creature tint was before fat sleek and 
glossy becomes lean feeble and tmud He then retires 
from the herd to seek plenty ond repose he frequents the 
side of the forest ond chooses the most nourishing pas 
tures remaining there till Ins strength is renewed I'lius 
IS his whole life passed m the allemotions of plenty and 
want of corpulence and inanition of health and sickness 
wthout having his constitution much affected bv tin. no 
fence of the change As he w aboae fi\e years uoming to 
perfection he lives about forty years and it is a general 
rule that every animal lives about seven or eight times 
tile number of years which it continues to grow W^hat 
^erefore is reported concerning tlie life of this animal 
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hns aii‘;cn from tlie credulity of ignoiance : some say, tliat 
u liaving been taken in Fiance, with a collai, on wdnch 
were written these words, “ Cresai, hoc me donavit;” tins 
was interpieted of Julius Gesai , but it is not considered 
that Cesai is u geneiul name foi kings, and that one of the 
emperors of Germany, wdio aie always styled Ciesars, might 
have oideied the insciiption 

This aniina! maj diflei m the teim of Ins life accoiding to 
the goodness of his pasture, or the undisturbed lepose he 
hapjiens to enjo} 'I’hesc are advantages that influence not 
only Ins age, but Ins size and Ins %igoui The stags of the 
plains, the valleys, and the little hills, w'lnch abound in com 
and pasture, aic much moic corpulent and much taller than 
such as are hied on the lock}' waste, or the heathy moun- 
tain. The hitter aie low', small, and mcagie, incapable of 
going so sw'ift as the foimcr, although they are found to 
hold out much longer They aie also more aitful in evading 
the hunters ,* then hoi ns are generally black and shoit, ivlnle 
those of the lowdand stags are leddish and flouiislmig , so 
that the animal seems to increase m beauty and statuie m 
proportion to the goodness of the pastine, w'liich he enjoys 
in spcuiity. 

The usual colour of the stag in England w'as red , never- 
theless, the gieatei miiiiber m othei countiies aie biowai 
Theie aie some few' that aie white , but these seem to 
have obtained this coloiii m a foimei state of domestic 
tameness Of all the animals that aie natives of this cli- 
mate, theie aie none that have such a beautiful eye as the 
stag , it is spaikhng, soft, and sensible. His senses of 
smelling and hearing aie m no less peifection When he is 
in the least alaimed, he lifts the head and erects the eais, 
standing foi a few minutes as if m a listening postuie 
Whenevei he ventuies upon some unknow'ii giound, or 
quits Ins native covciing, he fiist stops at the skiit of the 
plain to examine all aiound; he next turns against the 
wind, to examine by the smell if theie be any enemy ap- 
pioachmg If a peison should happen to whistle oi call 
out, at a distance, the stag is seen to stop shoi t m Ins slow- 
measuied pace, and gazes upon the stiangei with a kind 
of awkw'aid admiiation , if the cunning animal peiceives 
neithei dogs nor fiie-aims piepaiing against him, he goes 
foiwaid, quite unconceiiied, and slow'ly pioceeds without 
' v'OL II — 23-24 N 



01 A nimon\ or 

oflcnng to flj Miri « not the < utin) lie most nfmil nf 
on the contmrj lu ftcinn to K <Ulij,hlctl nitli thv sound of 
the shtjditrds jupc nnd the htmUr sometimes nmhts use 
of tint nntrumenl to uUwn. the j>w>t to hn \l\. 

stniction 

Hie slOf, cits slouh flml is tcij dehnlc m tlic choice of 
his pisture When he hw tiUn n sufitcumi he then re 
tiTts to the coNCit of some thiehel to chess the eod io sent 
rit) Ills nnmintmn Imwesir stems perfonneil ssith nmtit 
grciter difilcnUj tlnn uilh the coo or sluep for the pnss 
IS not returned from the first stoinich uitliout much stnin 
mg lud 1 1 md of Inecup sslueU is cisdj perceived during 
the ishole tune it contmuts Hus inij proceed from the 
greiter Icngtli of his meh ind the oirrouiitss of the pis 
sige all those of the cou ami the slieep kind Insing it iinicli 
ssidcr 

llus inimils toicc is much stronger louder ind more 
tremulous m proportion as he idsinces m ige m the time 
of rut It is eseii terrible At tint seison he stems so tnns 
ported With piston tint nothing ohstructs Ins for) iml 
n hen It In) lie Icips the dogs off nith grcit intripahtj 
Some )tirs flg,o Wdhim Duke of Cumberlmd ciused o 
tiger lud i stig to he enclosed iii the sime irei ind the 
stig mule 60 hold a defence th\t the tiger \ms nt list 
obliged to flj llie stig seldom drinks in llien inter ind 
still less III the spring, nhile the plints ire tender and cosired 
over with dell It is in the licit of summer ind during the 
time of rot tint he is seen coustanll) frec^uenUng the sides 
of risers ind la! cs is nell to sHl e his thirst us to cool his 
irdour lie svs ims w ith grcit cise and strength and best at 
those times when he is fittest Ins fit 1 eeping him huo)int 
like oil upon the surfitc of the niter During the time of 
rut he even senturLS out to sci ind swims from one islmd 
to mother ilthough there may be some leigues distinee 
between them 

'Ihecrj of the hind or female is not so loud as tint of 
the mile ind is never excited but b) ipprehenston for herself 
or her joung It need scarcely be mentioned tint she has 
no horns or that she is more feeble or unfit for hunting 
than the mile AVlien once they hive conceived the) 
separate from the males and tlien they both herd ipirt Tli 
time of gcstition continues between eight and nine months 
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and they generally pioducc bnt one at a time Tlieii usual 
season foi bunging foitb is about the moiitb of May, oi the 
begiuniug of dune, dunug which they tidce gieat caie to hide 
theii }oung in the most obscuie thickets Noi is the pic- 
caution without reason, since almost eveiy creatine is then a 
foimidahle enemy The eagle, the falcon, the ospi.iy, the 
wolf, the dog, and all the lapacious family of the cat kind, 
aie in continual emplo}mcnt to find out hci ictieat But, 
what is moie unnatuial still, the stag himself is a piofessed 
enemy, and she is obliged to use all her aits to conceal her 
young from him, as from the most dangeious of hei pui- 
sueis At this season, tlieiefoie, the courage of the male 
seems transfeiied to the female, she defends liei young 
against hei less formidable opponents by foice ; and w^ben 
pin sued by the huntei, she evei ofleis hei self, to mislead 
liim fiom the piincipal obiect of hei concern She flies 
bcfoie the hounds foi half the day, and then leturns to her 
Aouiig, whose life she has thus pieserved at the hazaid of hei 
ow 11 The ealj, foi so the young of^ this animal is called, 
nevci cjuits the dam dm mg the wdiole summei , and m wun- 
tei, the hind, and all the males undei a yeai old, keep toge- 
thei, and assemble m heids, wdiich aie moie numeious m 
piopoition as the season is moie seveie In the spiing they 
sepaiate, the hinds to bring loith, w^hile none but the yeai- 
olds lemam togethci these animals aie, bowwei, m geneial 
fond of hciding and glazing m company, it is dangei or 
necessity alone that sepaiates them 

The dangei s they have to feai fiom othei animals, aic 
nothing wdien compared to those fiom man The men 
of every age and nation have made the chase of the stag 
one of then most favourite pursuits, and those who fiist 
hunted fiom necessity, have continued it foi amusement 
In 0111 own countiy, m paiticulai, hunting w^as evei 
esteemed as one of the piincipal divcisions of the gieat 
At fiist, indeed, the beasts of the chase had the whole island 
foi then lange, and knew no othei limits than those of the 
ocean 

The Roman juiispiudence, which w^as foinied on the 
manneis of the first ages, established it as a law, that, as 
the natuial light of things which have no niastei belongs to 
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tl3C first possessor nililbtnsls I>»n!« nml fishes nrt the pro 
ptrtj of ttImsntMr could first tsht them Hut tlit nortliirsj 
birbirnus mIio o^ernn tht llomnn tmpirc bnn^iUf, sMtli 
tlicin llic strnnf,cst rilish for this miiusuntnl nnd Ix-ing 
non possessed of more tns} inenns of subsistence from the 
hiids the) had contiuertd tltiir chiefs nnd Indtrs began to 
nppropnale tlie riglit of hunting nnd jnstnd of n intunl 
right to mike it a ro)il one \\ hen the ^ivon kings 
therefore bid cslabbshed tliemselies into n bepLireb) tlic 
ehises were reserved b) each sovereign for his own pirlicular 
amusement Hunting and vv ir in those uneivthred npe*s 
were the otdj emplo)inent of the grtil Hicir active but 
uncuUiv ited minds vverc susceptible of no plcisurcs Imt those 
of a violent kind such is give exercise to tlicir bodies and 
prevented the uneasiness of thinking Uut ns the *^1x011 
kings onl) appropriated tliosc hmls to t!ie busuitss of tlie 
chisc winch were unoccupied befoa so no ituhviduils re 
ceived any injut) But it wns otherwise when the Nonnin 
1 mgs were settled upon the throne live pission for hunt 
mg wis tlicn cirricd to an excess and ever) end right vvis 
involved m genervi rum Hns ardour for hunting was 
stronger thin the consideration of religion even in a super 
slitious iffc Hie vdligc coinmunilu.s ni) even the most 
sacred cilificcs were thrown down and all turned into one 
vist vviste to make room for animals the object of n liwless 
tjnnts pkisurc Singumarj hws were enncltd to pre 
sene the game ind m the reigns of Willnm Ilufus ind 
Henry I it wns less criminal to destroy one of the hunnn 
species thin a heist of chisc Huis it continued wlnle 
the Norman line filled the throne but when the Sixon 
line vvis restored under Hem) H the rigour of the forest 
laws wis softened Hie birows also for a long time imi 
tated the encroachments as wUl as tlie amusements of 
the monarch but when propert) becimc more equally 
dmded by tlie introduction of arts and industr) tliese 
extensive hunting grounds became more limited and ns 
tillage and husbandry increased the beasts of chase were 
obliged to give way to others more useful to the community 
Those vast tracts of land before dedicated to hunting were 
then contracted and in pioportion as the useful arts gamed 
ground they protected and ercounged the labours of the 
industrious and repressed the hccnliousness of the spoils 
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man. It is, tberefoie, among the subjects of a despotic 
go\ eminent only, that these laws remain m fill foice; 
nhere large wastes he uncultivated foi the piiiposes of 
hunting; where the husbandman can find no piotection 
from the invasions of his loid, oi the continual depia- 
dations of those animals which he makes the objects of 
his pleasure 

In the present cultivated state of this countiy, theie- 
foie, the stag is unknown in its wild natuial state, and 
such of them as lemain among us aie kept, undei the 
name of den, in paiks among the fallow-deei But 
they aie become less common than foimeily, its exces- 
sive viciousncss dining the iitting-season, and the bad- 
ness of its flesh, inducing most people to pait with the 
species. The few that still lemain wild aie to be found 
on the moois that bolder on Cornwall and Devonshne ; 
and in Ireland, on most of the laige mountains of that 
countiy 

In England, the hunting the stag and the buck aie pei- 
foimed 111 the same manner, the animal is diiven fiom 
some gentleman’s paik, and then hunted thiongh the open 
countr)’’ But those uho puisue the wild animal, have 
a much higher object, as well as a greatei vaiiety in the 
chase To let loose a creatine that was aheady in oui 
possession, in order to catch it again, is, m my opinion, 
but a poor puisuit, as the lewaid, when obtained, is only 
what we befoie had given away But to puisue an ani- 
mal that owns no piopiietoi, and which he that first seizes 
may be said to possess, has something in it that seems at 
least moie lational, this lewaids the huntei foi Ins toil, 
and seems to lepay his industiy Besides, the supeiioi 
stiength and swiftness of the ivild animal piolongs the 
amusement, it is possessed of moie vaiious aits to escape 
the huntei, and leads him to piecipices ivheie the dangei 
ennobles the chase In pin suing the animal let loose 
fiom a paik, as it is unused to dangei, it is but little veised 
in the stratagems of escape, the huntei follows as suie 
of overcoming, and feels none of those alternations of 
hope and feai which aiise fiom the unceitamry of suc- 
cess But it IS otheiwise with the mountain stag having 
spent his whole life in a state of continual apprehension. 
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nn'ing frcquLntl) bttn falloutil nitil 
he Inons cMrj Iricl to mulend to confoiuul or intnnuhtt 
hts j)ursucrs , to slimulak thtir nnlour and tnlimet tltdr 
success 

IIjosc who lumt this animal hue their pecnlnr tenns 
for the (hfferent objects of their pitnuul llic jirofcssors 
in c\er) art t ihc a pleasure in thus cinplojing a hngtn^e 
Known onlj to thcinsclics and thus occutmil itt words winch 
to the Ignorant ha\c the appearance of Knowleilge In tins 
manner the slag is called the first st^ar n talf or hvul 
calj the second a / nolher the tlnrd a trod the fourth 
a stng^artl the fifth a sta^ the sixth n /iflr/ Jhe 
female is called a /und the first jear she is n enff the 
second a /learvc the third a /tmil 'fliis animal is said 
to harbour in the place where he resides '\\nJtn he ents 
Ite IS said to hcH the print of his hoof is called the dot 
lus tail IS called the wiglc his excrement the fimcl his 
horns arc called his he<d when simple the first te*ar the) 
are called i/ oc/iei the third jear spears the four jear 
that part which bears ibe antlers is called tbc leant and 
tbe little impression upon its surlace flutters those 
winch rise from the crust of the beam are called pearh 
Hie antler also lia\c distinct n wnes the first that branches 
off 18 called the antler tbc second tbe snr antler all 
tbc rest winch grow afterwards till jou come to tlie 
top which 13 called the croan are called ro^at antlers 
the little buds about the tops arc called eroches Tlie mi 
jiression on the place where the stag Ins lam is called the 
taper If it be m coiert or a tbicKet it is called his 
harbour When a deer has passed into a thicket kaiing 
marks whereby bis hulk may be guessed it is called an 
oitrp When the) cast their heads thej an, said to men 
^^Hien the) rub their heads against trees to bring off tlie 
peel of their horns they are said to fray When a sta^ 
hard hunted takes to swimming in the water he is said to 
go sail when lie turns his head against the hounds lit is 
said to bai/ and when tbe hounds pursue upon the scent 
until they have unharhoured the stag they are said to tlraio 
on the slot 

Such are but a few of the many terms used b) hunters 
m pursuing of the stag most of which nre now laid 
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.’'-uivN nr in onlv ninnnp^ gmiK'-Kccpor^-. 'Jlic cliase, 
Imutur, nintimu'd m main pails of tlic country ulu-re 

tlic rail (!i(r n pr< M'ncd, and ••idl inrdn-s the annneincnt 
nf Muli as have not found out more libcnd entertainments 
In thnst feu })lati‘s uhere the annual is peifeeth uild, the 
amuseim nt, as uas s.nd nho\e, is superior Tlie first gic.it 
care of the lumt-’r, ulun he le.uls out lus houuds to the 
mount ill! side, vdiete tlie deer are e:it)i‘r:dl) Knnun to Iiar- 
hour, is to malvc* choice of a proper st.ig to pursue IIis 
.unhitjou IS to mill irliour tlie l.n£,^«’,st and the boldest of the 
ubok herd; and for tins purpose be es.munes the track, 
if there he ain, uhicli if he linds long and l.irge, lie con- 
< hides, th.'t it must bare belonged to a stag, and not a 
bind, tb" piiiil of ubose foot is lonnder Those maiKs also 
uhicii be U i\cs on trees, by tlie nibbing of Ins horns, 
sbev. Ills sj/Cj ;ind point him out as the proper ob|ect of 
pursuit Kou to seek out .1 st.ig in Ins b.uint it is to be 
obserxed, tb.it be changes bis m.niner of feeding cxcry 
month I'loni tlie conclusion of rutting time, ubich is in 
Noxenibei, be feeds on heaths and biooiiiy places In 
Deeembei, they beul together, and uitbcb.m into the 
strength of the foiests, to shelter tbemsches fioiu the 
sexeiti ueatber, feeding on holm, clder-tiecs, and bi.inibles 
The tluee follow ing months they Ic.ixc herding, but keep 
four or fne in a company, .incl xenture out to the coiiieis of 
the forest, xxherc they feed on xx inter pastuie, sometimes 
m.ikmg then incursions into the neigbbonrmg coin-liclds, 
to feed upon the tendci shoots, just as they peep abox^e 
giound In Aj)ril and May they lest m thickets and shady 
pl.ices, .and seldom x’entuie foitli unless loused by ap- 
pro, ichmg (langei In Septembei and Octobei then an- 

nual aicloui 1 etui ns , and then tliey leax'e the thickets, 
boldly facing ex^eiy danger, without any ceit.im place foi 
food 01 h.irbour When, by a knowledge of these circum- 
stances, the Iiuntei has found out the lesidence, and the 
quality of his game. Ins next care is to uncouple and cast 
off lus hounds m the pin suit these no soonei peieeive 

the timoious animal that flies befoie them, but they alto- 
gcthei open m full ciy, pui suing lathei by the scent than 
the xiew, encoui aging each othei to continue the chase, 
and tiacing the flying animal xvith the most amazing 
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sn^'icilj TIil litmlc ri niio nr<* not ie ss nr(l« nt iii tlicjr snt M 
on liorscb'icK cJiLtritig up the doj,i nnd ilinctinj, Imtn 
where to pursue On the other huul the aloff nlitn tin 
hirhourtd Hits at firnt with the »unftnt‘<is of the waul 
leaving Ins purwters several miles m the rear ond nt length 
humg gamed Ins former coverts and no longer hi^anng 
the tries of the dogs nnd men that lit liid jnet left Ijchmti 
he stops gizts round him nm! seems to recover hia intiirvl 
trantjui!lit> Ihit this calm is of short dumtion for hii 
inveterate pursuers slovvl) nnd accurelv Inee him along 
and lie once more hears the approaching ilestniclion from 
behind He agvin therefore renews his tflbrts to tviripe 
anil again leaves Ins pursuers at almost tlit former ilis 
tance, but tins second eflurt miles him more feeble tlnn 
before and wlicn the) come up a second tune, he is unable 
to outstrip tliem with equal velocit) 'Jlic poor animal 
now therefore is obliged to have reconrsc to all Ina little 
arts of escape which sometime^s thougli but seldom avail 
lum In proportion as his strengtli fads him the ardour 
of ins pursuers is innamtd hetnehs more litavil) on the 
ground nnd tins increasing the strength of the scent re 
doubles the cries of the hounds nnd enforces their sneed 
It is then that the stag seeks for refuge among the nerd 
and tries ever) artifice to put off some other head for his 
own Sometimes he wiU send forth some little dto-r in Ins 
stead in the mean tune l}ing close Inmself tint the 
hounds inn) overshoothim lie will break into one thicket 
after another to find deer rousing them gathering them 
togetlier nnd endeavounng to put them upon the tracks 
he has made His old companions however mtli a true 
spirit of ingratitude now all forsake and shun him mtii 
the most watchful industr) leaving the unhapp) crea 
tore to tal e his fate bj himself lliiis abandoned of his 
fellows lie again tnts oilier arts bv doubling and cross 
ing m some hard beaten lugliwa) where the scent is least 
perceivable He now also runs against the wind not 
only to cool himself but the better to hear the v oice and 
judge of the distance of Ins implacable pursuers It is 
now easily perceivable how sorely he is pressed by his 
manner of running wlueh from tlie bounding ea y jiace 
With which he begun is eonver ed into v s^iff and sliort 
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ninnncr of going ,* liis month also is black and dr}', mtlioiit 
foam on it; Ins tongue hangs out; and the tears, as some 
sa}, are ‘^cen starting from his e}cs His last refuge, when 
(i\cry other method of safety has failed him, is to take the 
nater, and to attempt an escape b) crossing whatcxei lake 
or rner lie happens to approaeh Wlnle suimming, he 
takes all pos'Jible care to keep in the middle of the stream, 
lest, b\ touching the bough of a tree, or the heibage on the 
banks, he ma\ gne scent to the lioimds. He is also ever 
found to swim against the stream ; whence the huntsmen have 
made it into a kind of pro\crb, 77iaf he that would Im chase 
fi7id, juusi vp W7ih fhc 7ivcr arid dou'u with the lunid. 
On this occasion too he wall often co\cr himself underwater, 
so as to shew uotUmg but the Up of his nose Ever}' re- 
source, and eiert’art, being at lengtli exhausted, the poor 
creatine tries the kist remains of his stiength, by boldly 
opposing those enemies he cannot escape , he therefore faces 
the dogs and men, threatens with his horns, guaids himself 
on ever} side, and for some time stands at bay In this 
manner, quite desperate, he furiously aims at the first dog oi 
man that approaches , and it often happens tliat he does not 
die unrevenged. At that time, the more prudent, both of 
the dogs and men, seem willing to avoid liim , but the w'hole 
pack quickly coming up, he is soon sun rounded and bi ought 
dow'ii, and the huntsman w'inds a ti cble moi t, as it is called, 
W'lth Ins hoin. 

Such is the manner of pursuing tliis animal m England ; 
but every country lias a peculiar method of its ow'n, adapted 
either to the nature of the climate, or the face of the soil. 
The ancient manner w'as very diffeient fiom that piactised at 
present ; they used their dogs only to find out the game, but 
not to rouse it Hence they were not curious as to the 
music of their hounds, or the composition of their pack , the 
dog that opened before he had discovered his game, was 
held ill no estimation. It was their usual manner silently 
to find out the animal’s retreat, and surround it with nets 
and engines, then to drive him up with all then cries, and 
thus force him into the toils which they had pieviously pre- 
pared In succeeding times the fashion seemed to altei ; 
and particularly in Sicily, the mannei of hunting was as fol- 
lows The nobles and gentiy being informed which way a 
herd of deer passed, gave notice to one another, and appointed 
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signcit) llie Ininlirs nUn nrt not \is% nrd» nl in llvtir 
oif hor^dnck clictntij, «|» the tloj,** nnd dinctinj, tin in 
ulierc to inirsiiL On tin. otlur huul the *ln;j nln.n nn 
Inrbourtd flits at fir-vt uttU tli<r auiftnws of the nun! 
InMiij, his pursuers stitrnl milts m the rt^r flnd nt Icn^'tli 
Intinp gnintd Ins former costrts and no longer he-iring 
the enes of the dogs and men tint he had jiist left behind 
he stops gszes round hnu and seems to rt cover Ins intunl 
tnnqiiilht> Ihit this t dm is of short ihintion for hii 
imcteralc pursuers slow!) and sccnrelj tnee hun along 
and he once more hears the approaching destruction from 
behind lie ag'un therefore renews Ins efTorls to t tape 
and again lenes his pursuers at almost the former dis 
tance but this second effort mikes Inm more feeble linn 
before and alien thc) come up a second time lie is unable 
to outstrip them with cejinl \cIocit) 'nn, poor animal 
non therefore is obliged to base recourse to all his little 
arts of escape winch sometimes though but seldom avail 
him In proportion as his strength fads Inni the ardour 
of his pursuers is mnamed he tracks more licavil) on tlie 
ground and this increasing the strength of the scent re 
doubles the ones of lue hounds and enforces tlicir snetd 
It is then tliat the stag seeks fur refuge among the herd 
and tries ever) artiBce to put olT some other head for his 
own Sometimes he will send forth some httic deer m his 
stead in the mean tunc l>mg close himself that the 
hounds nin) overshoot lnm He will break into one thicket 
after another to find deer rousing them gathenng thean 
together and endeavouring to put them upon the tracks 
he has made IIis old companions however wath a true 
spirit of ingratitude now all forsake and shun him wath 
the most watchful industi) leaving the unhappy crea 
ture to take his fate by limiself iiius abandoned of Ins 
fellows lie again tries oilier arts "b) doubling and cross 
ing in some bard beaten highwa) where the scent is least 
perceivable He now also runs against the wind not 
only to cool himself hut the better to hear the voice and 
judge of the distance of his implacable pursuers It is 
now easil) perceiv ible how sorel) he is pressed by his 
maimer of running which from the bounding ea v jiace 
with which he begun is converted into u stiff and short 
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mannei of going ; his mouth also is black and diy, without 
foam on it ; his tongue hangs out ; and the tears, as some 
say, aie seen starting fiom his eyes His last lefuge, when 
every othei method of safety has failed him, is to take the 
water, and to attempt an escape by crossing whatevei lake 
or river he happens to approach While swimming, he 
takes all possible caie to keep in the middle of the stieam, 
lest, by touching the bough of a tiee, oi the heibage on the 
banks, he may give scent to the hounds He is also evei 
found to swim against the stream ; whence the huntsmen have 
made it into a kind of pioveib. That he that would his chase 
find, must up with the liver and down with the wind. 
On this occasion too he will often cover himself under water, 
so as to shew nothing but the tip of his nose Eveiy le- 
source, and eveiy art, being at length exhausted, the pool 
creatuie tiies the last remains of his stiength, by boldly 
opposing those enemies he cannot escape ; he therefoie faces 
the dogs and men, threatens with his hoi ns, guaids himself 
on eveiy side, and foi some time stands at bay. In this 
manner, quite desperate, he furiously aims at the first dog oi 
man that approaches , and it often happens that he does not 
die unrevenged At that time, the more prudent, both of 
the dogs and men, seem willing to avoid him , but the whole 
pack quickly coming up, he is soon sun rounded and brought 
down, and the huntsman winds a treble moi t, as it is called, 
with his horn. 

Such IS the manner of pursuing this animal in England ; 
but every country has a peculiar method of its own, adapted 
either to the nature of the climate, or the face of the soil 
The ancient manner was very different fiom that practised at 
present , they used then dogs only to find out the game, but 
not to rouse it Hence they were not curious as to the 
music of their hounds, or the composition of then pack ; the 
dog that opened before he had discovered his game, was 
held 111 no estimation It was their usual manner silently 
to find out the animal’s retreat, and surround it uuth nets 
and engines, then to drive him up with all their cries, and 
thus force him into the toils which they had previously pre- 
pared In succeeding times the fashion seemed to alter; 
and particularly in Sicily, the manner of hunting was as fol- 
low s The nobles and geiitr)^ being informed which w'ay a 
herd of deer passed, gave notice to one another, and appointed 
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a ihy of hunting Tor t!iw every one to bnni; 

a cross hou or along bow nml n bundle of stives shod witli 
iron the licnU Iwrcd with a cord pissing tlirouglt tlicm all 
Tlius provided they cime to where tin. licrd continual 
grazing and casting themselves fthout m a large nng siir 
rounded the deer on eatrj side Olitn each labing his stand 
tinbovmd his figot set vijv lus stake and tied tin end of 
the cord to that of Ins next iitighhour at the distance of 
about ten feet one from the other Iletwccn each of the e 
slakes was hung a bunch of crimson feathers and so dis 

posed that with the least breath of wind the) would whirl 

round and preserve a sort of fluttering motion lliis done 
the persons who set up the slaves withdrew and hid them 
selves the chief hunts 

man lines roused tlic 

game and fl)ing on all 

sides ared avvav bj the 

flutteijiig ui uie jciLiieis aim uiiiueieii about witlnn this 
arttficul paling still awed by the shimng and fluttering 
plumage that encircled their retreat, the Imntsrnan liow 
ever still pursuing and calling ever) person b) name as he 
passed b) their stand commanded him to shoot the first 
third or sixth as he pleased and if an) of them missed 
or singled out another than that assigned him it was con 
sidered as a most shameful mischance In this manner 
however the whole herd was at last destroyed and the day 
concluded with mirth and feasting • 

The stags of China are of a particular kind for the) are 
no taller than a common house dog and hunting them is 
one of the principal diversions of the great 'Ihtir flesh 
while young is exceedingly good but wlien tliey nmve at 
maturit) it begins to grow hard and tough however the 
tongue the muzzle and the ears are m particular esteem 
among that luxurious people Tlieif manner of taking them 
IS singular enough they cany with them the heads of some 
of the females stuffed and leam exactly to imitate their erj 
Upon this the male does not fad to appear and looking on 
J1 sides perceives the head which is all that the hunter 
who IS himself concealed discovers Upon their nearer 
approach the whole company nse surround and often take 
him alive 


Pier Ilierogl -ph lib vu cap C 
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Tlicre arc ^ery few vniieties in the red deer of this coun- 
tr)' ; and they arc mostly found of the same size and colour. 
But it is otherwise in different parts of the ^vorld, where 
they are seen to differ in form, m size, in horns, and in 
colour. 

Tlie ctag of Corsica is a ver)' small animal, being not 
aho\e half the size of those common among us. His body 
is short and thich, his legs short, and his hair of a daik 
brow n. 

There is, in the forests of Germany, a kind of stag, named 
by the ancients the Ti agclaphi^', and which the natives call 
the hi an dcci , or the hi own dcci This is of a darker 
colour than tlie common stag, of a bghtei shade upon the 
belly, long hair upon the neck and tin oat, by which it ap- 
pears beai ded like the goat 

Tliere is also a ver)^ beautiful stag, ivhich, by some, is said 
to be a native of Sardinia ; but otheis (among whom is Mr. 
Buffon) are of opinion that it comes from Africa, or the 
East Indies He calls it the axis^ after Pliny ; and consi- 
ders it as making the shade betiveen the stag and the fallow- 
deer The horns of the axis are round, like those of the 
stag, but the form of its body entirely lesembles that of the 
buck, and the size also is exactly the same Tlie hair is of 
four colours ; namely, sallow, white, black, and gray. The 
white is predominant under the belly, on the inside of the 
thighs, and the legs Along the back theie are tivo rows of 
spots in a right line, but those on other paits of the body 
aie veiy irregulai A white line runs along each side of this 
animal, while the head and neck are gray. The tail is black 
above, and white beneath ; and the haii upon it is six inches 
long. 

Although theie are but few individuals of the deer kind, 
yet the race seems diffused over all parts of the eaith The 
new continent of Ameiica, in which neither the sheep, the 
goat, nor the gazelle, have been originally bred, neveithe- 
less pioduces stags, and other animals of the deei kind, in 
sufficient plenty. The Mexicans have a breed of white 
stags in their paiks, which they call sfa^s i oyal ^ The 
stags of Canada diffei flora ouis in nothing except the size 
of the hoi ns, which in them is greater, and the diiection of 


* JBufifon, vol Ml p 35 
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the antlers which rather liwn Inck than project fonrard ns 
in tho5t of Europe Hie same rfjfllrLnct. of b»7c lint oh 
tains among our stags js also to be seen in that counlr) 
and as we arc informed b) Kujsch tlic Amennns base 
brought them into the same fttate of domestic tameness 
tliatwchaic our sheep goats or black cattle Tlicj send 
them forth m tlie daj tune to feed m tlic forests and nt 
night they lelwrn home with the herdsman who guards 
them Ihe inhabitants base no oilier milk but wlial the 
hind produces and use no other clietse but what is made 
from tliencc In this manner s\c find that an animal winch 
seems made onl) for man s mnusement niaj be easily 
brought to suppi) lus necessities Nature has manj stores 
of happiness and plentj tii teserse winch cnl) leant the call 
of industry to be produced and now remain ns candidates 
for liuman approbation • 

T«E TALLOW DEER 

No two animals can be more ncarlj allied than the stag 
and the fallow deer {* Alike m form alike m disposition 
in tlie superb furniture of their heads m thtir swaftntss and 
timidity and )et no two animals keep more distinct or 
aaoid each other with more fixed ammosu) niej arc ne^tr 
seen to herd in the same place thej nc\cr engender to 
gether or form a mixed breed and ocn in those countnes 
uliere the stag is common tlic buck seems to be entin.1} a 
stranger m short the) both form distinct families , which 
though so seemingly near are stdl remote and ^though 
with the same habitudes jet retain an unalterable ntersion 
The fallow deer as the) are much smaller so they seem of 
a nature less robust and less saaage than those of the stag 
kind They are found but rarely wild in the forests they 
are in general bred up m parks and kept for the purposes 

* In the jnountainous parts of llircan a Russ;-! and S Lena i3 found 
a epe les of deer eometl nt; larger than the toe buck lie colour is 
b a\ n ^ \th the outs des of tlic I mbs and under parts of the body jel 
lo sh The hinder parts of the th ghs arc whttc formv g o large patch 
on the back of the an mal The space round the nos and s des of the 
lot er 1 p ate black but the tip of the lip is white It has no tail but 
a mere broad sh excrescence 

t Buffon aol aui p 36 
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of hunting, or of luxury, their flesh being preferred to that 
of any other animal It need scarcely be mentioned, that 
the horns of the buck made its principal distinction, being 
broad and palmated; whereas those of the stag aie in eveiy 
part round In the one, they are flatted and spread like the 
palm of the hand ; in the other, they grow like a tree, every 
liranch being of the shape of the stem that bears it. The 
fallow-deer also has the tail longer, and the ban lighter, than 
the stag; in other respects, they pretty near resemble one 
another. 

The head of the buck, as of all other animals of this 
kind, IS shed eveiy >eai, and takes the usual time for re- 
pairing. The only difference between it and the stag is, that 
this change happens later in the buck ; and its ruttmg-time 
consequently falls more into the winter. It is not found so 
furious at this season as the former ; nor does it so much 
exhaust itself by the violence of its ardour. It does not quit 
it natural pastures in quest of the female, noi does it attack 
other animals ivith indiscriminate ferocity, however, the 
males combat for the female among each other, and it is 
not without many contests that one buck is seen to become 
master of the whole heid. It often happens also that a herd 
of fallow-deer is seen to divide into two parties, and engage 
each other with great aidour and obstinacy^ They both 
seem desirous of gaining some favourite spot of the park for 
pastuie, and of driving the vanquished party into the coaiser 
and more disagieeable paits. Each of these factions has its 
paiticulai chief, namely, the two oldest and stiongest of the 
herd These lead on to the engagement, and the lest fol- 
low under then diiection These combats aie singulai 
enough, from the disposition and conduct which seems to 
legulate their mutual efforts They attack with older, and 
support the assault with couiage; they come to each other’s 
assistance, they retiie, they lally, and never give up the vic- 
tory upon a single defeat The combat is renewed for seve- 
ral days together, until at length the most feeble side is 
obliged to give way, and is content to escape to the most dis-« 
agreeable pait of the paik, where only they can find safety 
and protection 

The fallow-deei is easily tamed, and feeds upon many 
^ Buffon, vol XII p 3G, 
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tilings the 8tng refuses II) lias menns tt prc8cni*s 

Its \ci«son bcttir, nnd citn nflcr nJtting it dots not nppnr 
entirely cxlnuitctl It cotUnuics tvlinost m the sitiic stite 
through the nholc jtar olthouglt there nn. jiirticiihr sti 
sons when its flesh is chicfl) m tstecni llns aninml also 
hrouzes doser than the slag for stlnch reason tt is more 
prejudicial among j oting trtts whicli it ofti n strips too close 
fo^rtco^Lr) llic )o«ng dur cal nuicli faster ami more 
grtetlil) than the old (lit) Beck tlit ftiualu nt thtir stcond 
jear and like the slag nre fond of aantt) ilie dot goes 
With young about eight months hkc the hind and com 
tnonly brings forth one nt ft time but the) difftr in this 
that the buck comes to perfection at three and !ne*3 til! 
sixteen nhereas the stag docs not come to perfection till 
seten and lues till fort) 

As this animal is n beast of chase like the stag so the 
hunters liaic imcnttd a mtinbtr of names relative to him 
Tlie buck is the first )ear calleil a fa^in the second a 
pTicl €t the third a sorel the fourth n sore tlie fifth a 
but! of thefirxt head and the sixth a great bud Jlie 
female is called a doe the first )ear» a faten and the 
second a tigg Tlie manner of hunting the buck is prettv 
much the same os that of stag hunting except tliat less 
skill IS required m the latter Tlie buck is more easily 
roused it is sufficient to judge b) the view and mark what 
grove or covert it enters as it is not knoan to uainder far 
from thence nor like the stag to change its /«7ycr or place 
of repose A\T;en hard hunted it takes to some strong iiold 
or covert with winch it is acquainted in the more gloomy 
parts of the Wood or the steeps of the mountain not Iile 
the stag flying far before the hounds nor crossing nor 
doubling nor using any of the subtleties winch the stag is 
accustomed to It wall take the water when sorelv pressed 
but seldom a great river nor cm it swim so long nor so 
swiftly as the former In general the strength the cun 
ning and the courage of tins animal ore inferior to those of 
the stag and consequently it affords neither so long so 
various nor so obstinate a chase besides being lighter 
and not tracking so deeply u leaves a less powerful and 
lasting scent and the dogs in tlie pursuit are more frequently 
at a fault 

As the buck is a more delicate animal than the stag so 
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also is it subject to gi cater \aiieties ^ We have in Eng- 
land two varieties of tlie fallow'-deei , wliicli aie said to be of 
foreign oiigin * the beautiful spotted kind, •which is supposed 
to have been bi ought fiom Bengal ; and the veiy deep blown 
sort that are now' so common m several paits of this king- 
dom These w'eic introduced by King James the First fiom 
Nonvay • foi having observed their hardiness, and that they 
could enduie the wmtei, even m that seveie climate, without 
fodder, he brought ovei some of them into Scotland, and 
disposed of them among his chases Since that time they 
ha\e multiplied in many parts of the British empiie, and 
England is now' become moie famous for its venison than 
any other countiy in the woild. '\Fhatevei pains the Fiench 
have taken to rival us in this paiticulai, the flesh of their 
fallow'-deei, of w'hicli they keep but a few', has neither the 
fatness nor the flavoui of that fed upon English pasture 
How'ever, there is scarcely a country in Euiope, except far 
to the noithw'aid, in which this animal is a stiaiiger. The 
Spanish fallow'-deei are as laige as stags, but of a daiker 
colour, and a more slendei neck • then tails are longei 
than those of ours, they aie black above, and white below. 
The Viigiman deei are laiger and stionger than ouis, with 
great necks, and theii colour inclinable to gi ay Othei kinds 
have the hoofs of their hind-legs maiked outwaidly with a 
white spot; and their ears and tail much longei than the 
common. One of these has been seen full of white spots, 
with a black list dow'ii the middle of his back In Guiana, 
a countiy of South Ameiica, according to Labat, theie are 
deei without hoi ns, which aie much less than those of 
Euiope, but resembling them in eveiy othei particular. They 
aie veiy lively, light of couise, and excessively feaiful, then 
hail is of a i eddish sallow, then heads aie small and lean, 
then ears little, their necks long and arched, the tail short, 
and the sight pieicing. When pursued, they fly into places 
where no other animal can follow them The negioes, 
who pill sue them, stand to watch foi them m naiiow paths, 
which lead to the biook, or the meadow where they feed; 
theie waiting in the utmost silence, foi the slightest sound 
will diive them away, the negro, when he peiceives the 
animal within reach, shoots, and is happy if he can bring 
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donn liii gimc Diiir lltili tIioiif,li iildmii fit ii lonii 
doted ns n grent ddnncj mid the liiinttf ii «ill reiiarded 
for Ins trouble • 


THF ROE nUCK 

The Roe bucb is tlic sinnlkst of Oic ikir bind bnonn in 
oiir clumtc and IS non almost extinct ninonp us except in 
some parts of the Ilighhiuls of Scotland It is gtntnllj 
about three feet long and about tuo feet liigli Jlic horns 
are from eight to nine inches long upnght round and 
divided into onl) three branches *lhL bodv is covered with 
■verj long hair well adapted to the ngour o ( its mountainous 
abode Tlie lower part of each liair IS ash colour near the 
ends IS a narrow Inr of black and tlic points are jellow 
Tlie liairs on the face arc black tipped uitn asli colour Tlic 
ears are long their insides of a pale jcDou and covered 
with long liair Tlic spaces bordering on the tjts and 
mouth arc black Tlic chest bell) and legs and the in 
side of the thighs arc of a jellowash white tlic rump is of 
a pure white and the tail vtr) sliort Die make of this 
little animal is very elegant and its swiftness equals its 
beauty It difllrs from the fallow ditr in liaving round 
horns and not flatted like theirs It differs from the stag 
in Its smaller size and the proportionable paucit) of its 
antlers and it differs from all of the goat kind as it an 
nuallj sheds its head and obtains a new one which none of 
that kind arc ever seen to do 

♦ The accurate observer of nature Mr OVTutc In his J*ntnral His 
tory of Sclbome communicates no CTtraortlinary provision v ith v'l 
these animals are endowed aVhen they Irmk theji lunge their noses 
deep under water and continue them in that situation a long lime 
but to obv ntc any incon cnience wl ich might arise from this Kind of 
immers on thw are furn shed with t»vo sp racles or vents one at the 
inner co ner of each eye communicating ivith th nost ils and which 
they c n open at pleasure These seem to be highly serviceable to 
them n the chase by affording them tie means of re p ration for 
Without doubt these ad btional iiostnls me thrown oj en v hen they 
are ha d run JI 1 ennant has like vise observed something anal gon* 
to this in the antelope Tb s 00101*0 sajs lie has a Joiig sht 
oeneath each eye which can be opened and shut at pleasu e on hold 
mg an orange to one the creitUFe made the same use of tl ose on 
fices as of h a n strds applying (hem to the fruit and s eniing to smell 
It through them 
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As tlie stag frequents the thickest forests, and the sides 
of tlie highest mountains, tlie roe-buck, with humblei 
ambition, couits tlie shady thicket, and the using slope 
Although less m sue, and fai inferior in strength to the 
stag, It IS }et moie heautiful, more active, and even moie 
courageous Its haii is al« a) s smooth, clean, and glossy; 
and it frequents onlj the dr^^est places, and of the purest 
air Though but a ^eIy little animal, as ve have alreadv 
obser^'cd, jet when its j oung is attacked, it faces even the 
stag himself, and often coings off victorious All its mo- 
tions are elegant and easj' , it bounds uithoiit effort, and 
continues the couise with but little fatigue It is also pos- 
sessed of more cunning in a\oiding the hunter, is more dif- 
ficult to pursue, and, although its scent is much stronger 
than that of the stag, it is moie fiequently found to make 
good a letrcat It is not with the roe-buck as with the stag, 
who nevei offeis to use art until his strength is beginning 
to decline, this moie cunning animal, when it finds that its 
first effoits to escape are without success, leturns upon its 
foimei tiack, again goes fonvaid, and again leturns, until by 
its vaiious windings it has entiiely confounded the scent, 
and joined the last emanations to those of its foimer couise 
It tlien, by a bound, goes to one side, lies flat upon its belly, 
and permits the pack to pass by veiy near, without ofieiing 
to stir 

But the loe-buck differs not only fiom the stag in supe- 
iior cunning, but also in its natuial appetites, its inclina- 
tions, and its whole habits of living Instead of heiding 
together, these animals live in sepaiate families, the sue, 
the dam, and the j^oung ones, associate together, and never 
admit a sti anger into then little community All others 
of the deei kind aie inconstant in then affection , but the 
roe-buck nevei leaves its mate , and, as they have been ge- 
nerally bred up togethei fiom then fiist fawning, they con- 
ceive so stiong an attachment, the male foi the female, 
that they never after sepaiate Then lutting season con- 
tinues but fifteen days , from the lattei end of October to 
about the middle of Novembei They aie not at that time, 
like the stag, overloaded with fat, they have not that 
stiong odoui, which is peiceived in all others of the deer 
kind , they have none of those fuiious excesses ; nothing, 

Buffon, vol xn p 75 
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in sliort tint niters llicir «tnte tlip) onij dnicnm) tlicir 
fauns upon tijcsc occasions the buck forcing them to retire 
in order to nnke room for o «uccmlm/j procin) houcicr 
ulicn the copiihtinp season is osir the nuns return to 
their docs and remain uithlheiii some time longer, after 
selnch thej quit tliem cntin.1) iii order to hegiii an inde 
pendant famm of tlieir oun Hie fLinalc goes uitli )oun_ 
but fnt months and n half sthich iilont senes to distinguish 
this animal from all others of the deer kind tint continue 
pregnant more than eight In this respect she rather 
approaches more ntarl) to the goat kind from uhich 
houeier this race is separated b) the malts annual casting 
its horns 

Wlien the female is read) to bring forth she seeks n 
retreat in the thickest part of the uoods being no less 
apprehensne of the buck from uhom she then separates 
than of the uolf the udd cat ami almost eserj nsenous 
animal of tlie forest she gcncrolh products tuo at a tune 
and thret but sei) nrcl) In about Un or tuchc da)9 these 
are able to follou the dam except in casts of uairm pur 
suit s\!ien their strength is not equal to tht fatigue 
Upon such occasions the tendtmess of the dam is \erj 
extraordinary leading them in the deepest thicket she 
ofiers herself to the danger flies before tlit hounds and 
does all in her poucr to lead them from tlic relrtnt nlitrt 
she lias lodged her little ones Such animals as arc nearlj 
upon her oun level she boldU eiicounttrs attacks the stag 
the nald cat and even the nolf and uIuIl she has lift 
continues her efforts to protect her )Oung ^et nil htr 
endeavours are often vam about the month of Ma) 
which IS her fawning time there is a greater destruction 
among those animils than at anj other season of the jear 
Numbers of the fawns arc taken alive bv tlie peasants 
numbers are found out and worried by the dogs and 
stiU more by the wolf which has alwajs been tbeir most 
inveterate enemy By these continual depredations upon 
tins beautiful creature the roe buck is every daj becoming 
scarcer and the whole race in many countries is wholly 
worn out They were once common m England the 
huntsmen who characterized only such beasts as they 
knew have given names to the diflerent kinds and ages as 
to the stag thus they called it the first vear a Aina the 
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second, a gjnic', and tlie Oiird, a hcjmibc ; but these names 
at present are utterly useless, since tlic animal no longer 
exists among us E\en in Fran ec, where it was once e\- 
treincl) common, it is non confined to a few piovinces, and 
it IS prob.ihle that in an age oi tuo the nhole breed will he 
utterl} extirpated. jMr Jiuffon, indeed, observes, that in 
those districts Mhcre it is mostl) found, it seems to maintain 
its usual plent) , and that the balance beta cen its desti uction 
and increase is held pretty e^en. however, the number in 
general is Known to decrease, for w'herever cultivation takes 
place, the beasts of nature are Know-n to retire. Many 
animals that once flourished in the world may now be ex- 
tinct, and the dcsciiptions of Aristotle and Pliny, though 
taken from life, may be consideied as fabulous, as their 
aichetjpes aic no longer existing 

The fawns continue to follow the deer eight or nine 
months in all ; and, upon separating, then hoi ns begin to 
appeal simple, and w'lthout antlers, the fiist year, as in 
those of the stag kind * These they shed at the latter 
end of autumn, and leiiew during the wunter, diffeiing 
in this from the stag, who sheds them in spring, and re- 
iiew's them in summei When the roe-buck’s head is 
completely fuinished, it lubs the hoi ns against the tiees 
m the manner of the stag, and thus stnps them of the 
rough skin and the blood-vessels, which no longei contii- 
bute to then nourishment and growth IFhen these fall, 
and new ones begin to appear, the roe-buck does not 
retire, as the stag, to the coveit of the wood, but continues 
its usual haunts, only keeping dowm its head to avoid 
staking its hoins against the branches of tiees, the pam 
of which it seems to feel with exquisite sensibility The 
stag, who sheds his horns in summei, is obliged to seek a 
retieat fiom the flies, that at that time greatly incommode 
him , but the roe-buck, who sheds them m winter, is under 
no such necessity ; and, consequently, does not separate 
fiom its little family, but keeps with the female all the year 
round 

As the giowth of the loe-buck, and its aiiival at matu- 
nty, IS much speediei than that of the stag, so its life is 
proportionably shoiter. It seldom is found to extend 
abo'^e twelve or fifteen years , and, if kept tame, it does 
BufFor, vol xii p 88 t Buffon, ibid. 
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not luc «l)o^L or sc^tn Ills nn nninnl of n m r\ (k ^ 
cntc constitution requiring, snmt) of fonil nir nndixtrtist 
It must be purtd amiU i ftiinlt niit! ktpt in n jnrk of 'll 
Itisl *1 humlrtd ticrts ilu) iin) t*'isiU be sululutd Imt 
never tlvorouglil) t'umd No ftrts tin teicU tlicin to be 
f umlnr with the feeder inucb less ntl ithed to lum fliey 
still pre erve o put of their nituml wiUbitas nml ire subject 
to terrors without 1 C1USL llie) sotnetnuts in nltemptin^ 
to escipe strike theinsehes uith such force iifjiinst tlic 
wills of tlicir enclosure tint lliej brink tlieir Iirnbs md 
become utterlj dtsnhlcd WIntettr cire is tiken to tune 
them thej nre never entirely to be relied on ns tlici 
hue capricious fits of fierceness nnd sonictiines strike 
It those the} dislike with a degree of force tint is ter) 
(hngerous 

liif cn of tbt roc buck is ntiiber so loud nor so fre 
quent IS lint of tlie stag lie >mn)g ones base a parti 
tular nnnnir of enUing to the dun whieli the bunters 
easih imitate and often thus allure the feunle to lier dc 
htruction Upon some occisums also the) become m i 
immitr mtovicated with their food which during the 
spring IS Slid to ferment in their stoimelis ntitl the) ire 
then \erj cisdj taken In sntimier tliej keep close under 
covert of the forest and seldom venture out except in 
violent hcits to drink it some river or fountun In gene 
ral however thej ire contented to shke their thirst vvilli 
the dew tint fills on the gnss nnd the leaves of trees nnd 
seldom risk their sifelj to sitisfj their ippclite Tlie} 
delight chiefly in bill) grounds preferring the tender 
bnuches ind buds of trees to com or other vegetables 
ind It IS unuersiU) allowed thit the flesh of those be 
tween one ind two jears old is the greitest delicicj that is 
Inown Pprliaps ilso the scarceness of it enhances its 
flavour 

In Amend this inimil is much more tommon than in 
Europe "With us there arc but two known varieties the 
red which is the larger sort and the brown with i spot 
behind which is less But in the new continent the breed 
13 extremely numerous ind the vmeties in equal propar 
tion In Louvsiam where they ire extreirely common 
they are much larger than in Europe and the inhabitants 
hve m 1 great measure upon its flesh which tastes like 
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mutton when well fatted They are found also m Biazil, 
uhere they have the name of ufgiiacu apaia, only differing 
from ouis in some slight deviations m the lioins Tins 
animal is also said to he common in China ; although such 
as have desciibed it seem to confound it uith the musk 
goat, uhich IS of a quite diffeient natuie 

THE EI,K 

We have hitherto been describing minute animals in 
comparison of the elk ; the size of which, from concurrent 
testimony, appeals to be equal to that of the elephant itself. 
It is an animal rathei of the buck than the stag kind, as 
its hoi ns aie flatted towaids the top, but it is far beyond 
both 111 stature, some of them being known to be above ten 
feet high It is a native both of the old and new continent, 
being known in Em ope undei the name of the elk, and in 
America, by that of the moose-dee) It is sometimes taken 
111 the German and Russian forests, although seldom ap- 
pealing, but It IS extremely common in Noith America, 
where the natives pin sue and track it m the snow The 
accounts of this animal aie extiemely vaiious ; some de- 
scribing it as being no highei than a hoise, and otheis above 
twelve feet high 

As the statuie of this creatuie makes its chief peculia- 
rity, so it weie to be mshed that ue could come to some 
precision upon that head If we weie to judge of its size 
by the hoi ns, which aie sometimes foituitously dug up in 
many paits of Iieland, we should not be much amiss in 
asciibing them to an animal at least ten feet high One 
of these I haA^e seen, ivliich was ten feet nine inches fiom 
one tip to the othei From such dimensions, it is easy to 
peiceive that it requiied an animal far beyond the size of 
a hoise to suppoit them To bear a head with such ex- 
tensive and heavy antlers, requiied no small degiee of 
strength, and without all doubt the bulk of the body must 
have been piopoitionable to the size of the horns. I re- 
member some yeais ago to have seen a small moose-deer, 
wdnch was bi ought fiom Ameiica by a gentleman of 
Iieland. it was about the size of a hoise, and the horns 
weie \eiy little laigei than those of a common stag this, 
theiefoie, serves to piove that the horns bear an exact 
piopoition to the animal’s size , the small elk has but 
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smnll horns whcrc’is those enormous onts s\hichutJnse 
ikscrjbcd nho\t must hft'c Kloncul to a jiroportionablt. 
creature In nil the more nobU onnmls Nature obsencs a 
perfect s)inmelr) n»ul it is not to he supposed s!jc fills m 
tins single insUncc We liatc no reason therefore to 
doubt the accounts of 1occl}n and Dudlej uho nfFinn that 
the} haie been fmmt! fourteen spans ivhicli at nine inches 
to a span makes the animal almost eleicn feet high Others 
hale extended their accounts to tneUe and foiiitccn feet 
which makes this creature one of the most formidable of the 
fo«st 

Tliere is hut \ct) hltle ihfllrcnce hetween tlicFuropcan 
elk and the Amencan moose deer as the) are but s'anettes 
of the same aninnl It ma) be rather larger in Amenca 
linn will us as m tlie forests of tint unpeopled coiintr) 
It receiics less disturbance than m our onn In all places 
hoTveier it is timorous and gentle, content with its pas 
ture and ncicr willing to disturb au) other animal svhen 
supplied itself riic Lufopcan elk grows to nboic scicn 
or eight feet high In the )ear 1/4 j there was n female 
of tins animal shown at Pans which was caught in a foast 
of Tied Russia belonging to the Cham of lartarj • it was 
then but >o\mg and its height was even at that time si^ 
feet seien inches but the deaenber obscncs that it has 
since become much taller and thicker so tint we rnaj sup 
pose this female at least scicn feet high llicre have been 
no late opportunities of seeing the male but by the rule 
of proportion wc may estimate his size at eight or nine 
feet at the least wliieh is about tnice as high ns an ordinarj 
horse Tlie heipht howeier of the female which was 
measured was but six feet seien inches Paris, measure of 
almost seven English ftet high It was ten feet from the 
tip of the nose to the insertion of the tad and eiglit feet 
round the body Tlie hair was icr) long and coarse like 
that of a Wild boar Tlie cars resembled those of a mule 
and were a foot and a half long Tlie upper jaw was longer 
by SIX inches than the loner and like other ruminating 
animals it had no teeth (tutting teeth I suppose the 
desenber means ) It had a large beard under the throat 
like a goat and m the middle of the forehead between the 
boms there was a bone as laige as an egg Tlie nostrils 
* DicUonnairc ItaiscHiofi. dca Atumaux Au Isom Elan 
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were four indies long on each side of the mouth. It made 
use of its foi e-feet as a defence against its enemies. Those 
who shewed it, asseited that it lan with astonishing swift- 
ness ; and that it swam also with equal expedition, and was 
very fond of the water They gave it thiity pounds of bread 
every day, besides hay, and it drank eight buckets of watei . 
It was tame and familiar, and submissive enough to its 
keepei 

This description differs in many ciicumstances fiom that 
which we have of the moose, oi Ameiican elk, which the 
Flench call the original Of these theie aie two kinds, the 
common light giay moose, which is not veiy large , and the 
black moose, which glows to an enormous height Mi. 
Dudley obseives, that a doe or hind of the black moose kind, 
of the fouith year, wanted but an inch of seven feet high 
All, howevei, of both kinds, have flat palmed horns, not un- 
like the fallow-deer, only that the palm is much largei, having 
a shoit trunk at the head, and then immediately spreading 
above a foot broad, with a kind of small antlers, like teeth, 
on one of the edges In this paiticular, all of the elk kind 
agree; as well the Euiopean elk, as the giay and the black 
moose-deer 

The giay moose-deei is about the size of a horse, and, 
although It has laige buttocks, its tail is not above an inch 
long As m all of this kind the upper hp is much longer 
than the undei, it is said that they continue to go back- 
waid as they feed Then nostiils aie so laige that a man 
may tliiust his hand in a consideiable way, and then horns 
are as long as those of a stag, but, as was obseived, much 
bioadei 

The black moose is the enoimous animal mentioned 
above, from eight to twelve feet high Jocelyn, who is 
the fiist English wiiter that mentions it, says, that it is a 
goodly creatuie, twelve feet high, ivith exceeding fan 
hoi ns, that have broad palms, two fathoms from the top 
of one hoin to another He assuies us that it is a creature, 
or rathei a monster of superfluity, and many times bigger 
than an English ox This account is confirmed by Dud- 
ley; but he does not give so gieat an expansion to the 
horns, measuimg them only thiity-one inches between one 
tip and the other, howevei, that such an extraordinary 
animal as Jocelyn describes, has actually existed, ue can 
make no mannei of doubt of, since there are horns com- 
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moll uioiigli to lit tctn nmong m tiulic te from one tip 
to lUt other 

Ihtc nnumls delight in cold eo\jiitne% feednig imon 
j^riHs in siuiuncr nml the lurk of tree^ in mnttr ^Micn 
tlie eeholc countre dttpl) coitrtd with stiou tlie moose 
deer herd logi.ther \mdcr the tall pmt trees strip off the 
bark 'ind rtimm m Hint piri of tliL forest uImIl it fields 
them subsistence It is at tint time tint tbt. natius pre 
pw to lumt them •wd \nrticuUr!v sshen the sun begins 
to melt tile snon b) die sshieh is froren n^nin nl mghl 
for then the icj crust ubtth coeers the surfstc of the snow 
u too weak to support so great a bulk ami oiiK retards 
the ammals motion When the Indians thcrefoa per 
cenc a herd of these at a distance thev immediately pre 
pare for their pursuit winch is not as wath us the sport 
of an liour but u attended wath tod difficult) and elan 
ger * JHie timorous amiml no sooner obstnes its enemies 
approach than it immcdiatel) cndcaeours to escape but 
sinks at cier) stop it takes btd) Iioneier it pursues its 
way througli a thousand ohslaclts the smiw which is 
nsuiU) four feet deep yields to its weight and tmbarnisses 
Its speed the sharp ice wounds its feet and its lofti horns 
are entangled in the btanches of tlic forest ns it passes 
along ilic trees howtaer arc broken down with case 
and whtroer the moose deer runs jt is perceived by the 
snapping off the branches of the trees ns thick ns n man s 
thigh with Us horns Tlie chase la<ts lu this manner for 
the whole daj and sometimes it has been known to continue 
for two nay three days together for the pursuers are often 
not less excited bv famine than the pursued bv fear llieir 
perseverance however generally succeeds and the Indian 
who first comes nevr enough darts Ins lance with unerring 
aim which sticl s in the poor animal and at first increases 
Its efforts to escape In this manner tlie moose trots 
heavily on (for that is its usual pace ) till its pursuers once 
more come up and repeat their blow upon this it acam 
summons up sufficient vigour to get a head but at last 
quite tired and spent with loss of blood it sinks as the 
desenber expresses it like a rumed building and makes the 
earth shake beneath Us fall 

Tins animal when killed vs a very valuable acquisiti n 
to the hunters The fle»h is very well tasted and said to 

* n il /ran »ol ii p 43C 
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be very nourishing Tlie hide is strong, and so thick that 
it has been often known to turn a musket-ball; howevei, 
it IS soft and pliable, and, when tanned, the leathei is ex- 
tremely light, yet very lasting. The fur is a light gray in 
some, and blackish in others, and when viewed thiough a 
micioscope, appears spongy like a buliush, and is smaller at 
the roots and points than m the middle ; for this reason, it 
lies very flat and smooth, and though beaten or abused 
never .so much, it always returns to its former state. The 
horns also are not less useful, being applied to all the pui- 
poses for which hartshoin is beneficial; these aie diflfeient 
m different animals ; in some they resemble entirely those 
of the European elk, which spread into a bioad palm, with 
small antleis on one of the edges, in others they have a 
branched brow-antler between the bur and the palm, which 
the Geiman elk has not; and in this they entiiely agiee 
with those whose horns are so fiequently dug up in Iieland. 
This animal is said to be troubled with the epilepsy, as it is 
often found to fall down when puisued, and thus becomes 
an easier piey, for this reason, an imaginary virtue has been 
ascribed to the hinder hoof,' which some have supposed to 
be a specific against all epileptic disoiders This, howevei, 
may be consideied as a vulgar error, as well as that of its 
cuiing itself of this disordei by applying the liindei hoof 
behind the ear After all, this animal is but very indiffer- 
ently and confusedly described by travellers , each mixing 
his account wnth something false oi trivial ; often mistaking 
some othei quadiuped for the elk, and confounding its history - 
Thus some have mistaken it for the rein-deei, which, in eveiy 
thing but size, it gieatly resembles, some have supposed it 
to be the same with the Tapuiette,* from which it entirely 
diffeis ; some have described it as the common red American 
stag, which scarcely diffeis from our own, and, lastly, some 
have confounded it with the Bubalus, which is more propeily 
a gazelle of Afiica 

THE REIN-DEER ^ 

Of all animals of the deei kind, the rein-deer is the 
most extraordinary and the most useful It is a native of 

* Condamine t Dapper, Description de I’Afrique, p 17 

J In the elk the horns are stemless, or branched from the base , in the 
rein-deer the horns are round, bent back, and palmated at the e\tremit)p= 
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tlic ic\ regions of tlic north nnd though mnnj nltcinpts 
live been mndc to accustom it to n more soutliim eh 
mate it shortl) fttls the infltiincc of the change and in 
a feu months declines and dies Nature sicms to live 
fitted It cnliril) to nnsutr the necessities of tint Inrdv 
race of inanhuid that list near the pole As these would 
find It imjiossible to subsist ftinong tlieir barren snou;) 
mountains without its aid so tins nniinal can h\c on!) 
there where its assistance is most ahsoliitclj neccssarj 
From it alone the natives of Lapland nnd Greenland sup 
ply most of their wants it answers the purposes of a 
horse to convey them and their seantv fnrmtiirc from one 
mountain to mother it answers tlic purjioses of a cow 
in giving milk and it answers the piiqioses of the sheep 
in ftirnislnng tlicni with a ivann though a honitlv kind 
of clothing I roin this qtiadnipcd alone therefore thev 
receive os man) adiantagesns we derive from three of our 
most useful creatures so that Providence dots not leave 
these poor outcasts cntircl) dcsiitnle but gives tbean n 
faithful domestic more patient nnd serviceable tlian am 
other in nature 

Tlic rein deer resembles the American elk in the fashion 
or its honis It is not cisv in words to describe these 
minute diflVrences nor wifl the reader perliaps liave a 
distinct idea of the similitude when told that both have 
brow antlers vcf) large and hanging over tlieir eve'» 
palmated towards the top and Knding fonvard like a 
ow Blit here the similitude between these two animals 
ends for as the ell is much larger than the stag so the 
rein deer is much smaller It is lower and stronger built 
tlian the stag its legs arc shorter and thicker and its 
liooft much broader than m that animal its liair is much 
thicker and wairmer its horns much larger in proportion 
and branching fonvard over its e)cs its cars are much 
arger its pace is rather a trot than a bounding and 
nis it can continue for a whole da) its hoofs are cloven 
and moveable so that it spreads them abroad as it goes 
o prevent its sinking in the snow When it proceeds on 
a journe) it la}s its great horns on its bad while there 
are two branches vvhidi alns»s hang over its fordiead 
almost cover its face One thing seems peculiar to 
ns animal and the elk which is, that as the) move along 
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theii hoofs are heaid to crack \vith a pretty loud noise This 
aiises fiom their manner of tieadmg , foi as they rest upon 
their cloven hoof, it spreads on the ground, and the two 
divisions separate fiom each othei, but when they lift it, the 
divisions close again, and stiike against each other with a 
ciack The female also of the rein-deer has hoi ns as well 
as the male , by which the species is distinguished fiom all 
other animals of the deer kind whatsoever. 

MHien the rem-deei first shed their coat of hair, they aie 
blown , but in piopoition as summer approaches, their 
hair begins to grow whitish, until, at last, they aie nearly 
gray ^ They aie, hoivevei, always black about the eyes 
The neck has long hair, hanging down, and coaisei than 
upon any other pait of the body The feet, just at the 
inseition of the hoof, are surrounded with a iing of white. 
Tlie hair m geneial stands so thick over the whole body, 
that if one should attempt to sepaiate it, the skin will no 
where appear uncovered whenever it falls also, it is not 
seen to drop fiom the root, as m other quadrupeds, but 
seems broken shoit neai the bottom , so that the lowei 
part of the hair is seen growing, while the uppei falls 
away Tlie hoi ns of the female are made like those of the 
male, except that they are smaller and less blanching. 
As m the lest of the deer kind, they sprout fiom the 
points, and also in the beginning aie furnished with a 
hairy ciust, which suppoits the blood-vessels of most ex- 
quisite sensibility The rein-deer shed then horns, after 
rutting time, at the lattei end of November , and they are 
not completely furnished again till towards autumn The 
female always letains her’s till she bungs foith, and then 
sheds them about the beginning of November If she be 
bairen, howevei, which is not unfrequently the case, she 
does not shed them till winter The castration of the 
rein-deer does not prevent the shedding of then horns • 
those which are the stiongest cast them early in wnnter; 
those which aie more weakly, not so soon Thus, from all 
these circumstances, we see how greatly this animal differs 
from the common stag The female of the lein-deer has 
horns, which the hind is nevei seen to have ; the lein-deei, 

* For the greatest part of tins description of tlie rein-deer, I am 
obliged to Mr Hoff berg, upon whose authorit}', being a riatue of 
Sweden, and experienced naturalist, we may confidently rely 
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^\l^cn c'lstntcd rcncus iti Iiorn^, wlncJi wc nre a-surcd tlie 
stig nc\tr dots U djlTtra not less in iti Inlnt^ nntl manner 
of lump benig tntin. 9 »bmi«iic nn<l patient, wliilt. the 
slag 18 uild capricious atul umnaiinpcalilc 

nie rtm (ktr ns ms *aid is nntiinlli nn inlnbitnnt of 
the countries bordering on the nrctit circle It is not iin 
hnoun to the «ati\cs ot Siberia 'Hie ^sorth Americans 
nlso hunt it under the name of the canhou Ihit in l^pland 
this animal is conicrted to the utmost odiantagc nnd some 
herdsmen of that country are knonn to possess nboie a 
thousand in a single herd 

Lapland is divided mto two districts tlic mountainous 
nnd the nood) Hie mountainous part of the counli) is 
at best barren nnd bleak cxcessncly cold nnd nninliabit 
able during the ninter still however it ts lie most dcsir 
able part of this frightful ripon and is most thickl) 
peopled dunn|' the summer llic natives gcncrallv reside 
on tlic dcchvit> of llic mountains three or four cottages 
together and lead a cheerful and social life U^mii the 
approach of ninter the) arc obliged to migrate into tlic 
plains below eacli bringing tiovvn Ins wlmle herd winch 
often amounts to more tlian a tbousand nnd leading them 
wlierc llie pasture is in greatest plcntj Tlie wood) part 
of the conntf) is much more desolate and hideous ihe 
whole face of nature there presents a frightful scene of 
trees without fruit and plains without verdure As far as 
the eje can reach nothing is to be seen even m tlie midst 
of summer hut barren fields covered onl) with a moss 
almost as white as snow no grass no flowerv luidscapcs 
onl) here and tliere a pine tree winch ma) nave escaped 
the frequent conflagrations b) which the natives burn 
down their forests But what is vtr) extnordiuar) as 
the whole surface of the countr) is clothed m white so on 
the contraiy the forests seem to tlie last degree dark and 
gloom) "W Inle one kind of moss makes the fields look as 
if they were covered watli snow another kind blackens 
over all the tree< and even hides ihcir verdure Tins 
moss however which deforms the countrj senes for its 
only support as upon it alone the rein deer can subsist 
The inhabitants who during the summer lived among the 
mountains drive down their herds in winter and people 
the plains and woods below Such of the Iiaplanders 
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as inhabit the woods and the plains all the year round, 
live remote from each other, and having been used to soli 
tude, are melanchol)', ignorant, and helpless They are 
much poorer also than the mountameeis , for, while one 
of those is found to possess a thousand rem-deer at a time, 
none of these are evei known to rear the tenth part of that 
number. The rein-deer makes the riches of tins people , 
and the cold mountainous paits of the countr)^ agree best 
with its constitution It is for this reason, therefore, that 
the mountains of Lapland are preferied to the woods ; and 
that many claim an exclusive right to the tops of hills, 
covered in almost eternal snow As soon as the summei 
begins to appeal, the Laplander, who had fed his rein- 
deer upon the lover grounds during the winter, then 
drives them up to the mountains, and leaves the woody 
country, and the low pasture, which at that season are 
tiuly deploiable The gnats bied by the sun’s heat m the 
maibhy b(»ttoms and the weedy lakes, with which the 
country abounds more than any other part of the world, 
aje all upon the wing, and fill the whole an like clouds 
of dust in a dry windy day The inhabitants, at that 
time, are obliged to daub then faces woth pitch, mixed 
with milk, to shield then skins fiom their depiedations 
All places are then so gieatly infested, that the poor 
natives can scarcely open then mouths without fear of suf- 
focation , the insects entei, from their numbeis and minute- 
ness, into the nostrils and the eyes, and do not leave the 
suffeiei a moment at his ease But they aie chiefly ene- 
mies to the rein-deer ; the horns of that animal being then 
in their tender state, and possessed of extieme sensibility, 
a famished cloud of insects instantly settle upon them, 
and diive the pool animal almost to distiaction In this 
extiemit)^ theie aie but two lemedies to wdiich the quad- 
ruped, as w'ell as its master, aie obliged to have recourse 
The one is, for both to take sheltei ncai the cottage, 
ivhere a large file of tree-moss is piepaied, which filling 
the whole place with smoke, keeps off the gnats, and thus 
by one inconvenience expels a gieatei , the other is, to 
ascend to the highest summit of the mountains, wdieie 
the an is too thin, and the weatliei too cold, for the gnats 
to come There the rem-deei aie seen to continue the 
whole day, although without food, rathei than to ventuie 
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tlowi into the lower jnrt^ ti»t> c^n !nsc no defence 

a^iun'it tlicir unttniing jui^ttuCnrs Iksidei the gint 
then. 15 also ft gntin> tint iltinrg the s«min<.r '^rwuii is 
MO less fonnuhblL to tlicrn 'lliis instcl is brtd umltr tlitir 
skins where the tgg Im httii dtpositetl iht prtetdiiig 
summer and it is nu soonei prodiicetl ns n Ilv tlnn it ngnm 
cndcftiours to deposit its ecps m some plftce siimhr to lint 
from whence it cnnie \Vlitiitier tlierefore it appnrs 
fl)mg oser a herd of icm detr it puts tlie whole hod) 
how numerous socier into motion the*) } now their 
enem) ftinl do all the) enn b) tossing ihttr lioms md 
rimrung among ench otlier to terrify or moitl it /\11 
their ende'wours howceer are too gtnenilU without tfiecl 
the gadfl) is fictn to deposit its eggs whicli burrowing 
luuler the skin wound it iii setenl plnccs and often bring 
on an inciinblc disorder In the inonmig therefore ns 
soon fts the I>vphnd hcrdsmin dmes his dt'cr to pisturc 
his greatest care is to keep them from scaling tlie suiiiinit-s 
of the mountains wliere there is no food but wlitre they 
go inert!) to be at ease from tlie gnats and gad/lits tbnl an 
eser nnno)ing them At this time there is a strong contest 
between tlie dogs and t)ic detr the one cndtaiounng 
to climb up against the side of the hill and to g-un those 
summits that are coiered in eternal snows the other forcing 
them down b) barking mid threatening and in a manner 
compelling them into the places wlicre their food is m 
the greatest plenty 'Hierc the men and dogs confine 
them guarding them with the utmost precaution the whole 
daj and driving them home at tlie proper seasons for 
milking 

Tlie female brings forth in the middle of Nfaj and guts 
milk till about the middle of October Eitrj morning and 
evening during the summer the herdsman returns to die 
cottage with his deer to be mdked where the women pre 
viousl) have kindled up a smok) fire ulm.h efiectuall) drives 
off the gnats and keeps the rem deer quiet while milking 
nie female furnishes about a pint which though tlnnner 
than tint of the cow is nevertheless sweeter and more 
nourishing This done the herdsman drives them back to 
pasture as he neither folds nor houses them neitlier pro 
vides for their subsistence during the wanter nor improves 
their pasture by cultivation 
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Upon the leturn of the mnter, when the gnats and flies 
are no longei to be feaied, the Laplander descends into the 
lowei giounds ; and as there aie but few to dispute the 
possession of that desolate countiy, he has an extensive 
lange to feed them in Their chief, and almost their only 
food at that time, is the white moss alieady mentioned ; 
which, fiom its being fed upon by this animal, obtains the 
name of the lichen i angifei inus Tins is of two kinds , the 
woody lichen, which coveis almost all the deseit parts of 
the countr)'’ like snow, the other is black, and coveis the 
blanches of the tiees m very gieat quantities Howevei 
unpleasing these may he to the spectator, the natne 
esteems them as one of his choicest benefits, and the most 
indulgent gift of nature While his fields aie clothed with 
moss, he envies neithei the fertility nor the veiduie of 
the more southern landscape, dressed up waimly in his 
deer-skm clothes, with shoes and gloves of the same 
materials, he drives his heid along the deseit, feailess 
and at ease, ignoiant of any highei luxuiy than wdiat then 
milk ana smoke-dried flesh afford him Haidened to the 
climate, he sleeps in the midst of ice , oi awaking, dozes 
away Ins time with tobacco , while Ins faithful dogs sup- 
ply Ins place, and keep the herd from wandenng The 
deer, m the mean time, wnth instincts adapted to the soil, 
pursue their food, though covered in the deepest snow 
They turn it up ivith their noses, like swine , and even 
though its surface be fiozen and stiff, yet the hide is so 
haidened in that pait, that they easily overcome the diffi- 
culty It sometimes, however, happens, though but rarely, 
that the wunter commences with rain, and a frost ensuing, 
covers the whole country ivith a glazed crust of ice Tlien, 
indeed, both the rein-deer and the Laplander aie undone ; 
they hai^e no provisions laid up in case of accident, and 
the only resource IS to cut down the large pine-trees that aie 
covered wath moss, which furnishes but a scanty supply; 
so that the greatest part of the herd is then seen to peiish 
mthout a possibility of assistance It sometimes also hap- 
pens, that even this supply is wanting ; for the Laplander 
often burns dowm his woods, in older to improve and fer- 
tilize the soil w’hich produces the moss upon wdiich he feeds 
his cattle 

In this manner, the pastoral life is still continued near 
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lliLpok, nuthtr the coWuw of tliL u inter nor the Itnptn 
of iW ntithcr thi. v,ildntM of the forest nor tht 

ngnnt ihsposition of ihthtrd »nlvm»pt the f%cn ttnoref 
the Lnphndtr s life B) iwphl nnd he n ’iceii ollenilmg 
hi 3 fnourjte citlli nnti reiinms nnifrtcttd in n ^cn^on 
nhich uould he sjutdi clnth to tlio^c hrtd tip innimhhr 
clmnte lie gnes him cU no tinen^incs^ to house his herds 
or to protide n winter subsisteinx for tliem, he is at the 
trouble neither of inmurin/; Ins grounds nor bringing in 
his Innests he is not the hireling of nnotliera luxuf) 
nil his hboiirs nre to ohmte the necessities of ins omi situa 
tion and these lie undergoes wall clieerfulncss ns he is 
sure to enjo} the fruits of ins oun indiistf} If tlierefori 
wc compare tlie Laplandtr with the peasant of more south 
cm climates ue sliall hate little reason to pat lus situa 
tion the climate in which lie litts is nther ternhle to us 
tlian to him and as for the rest he is hles«ictl with hbettt 
plciit) and case Ilie rem deer alone snpjdies him watli 
all the w-ants of life and sonic of the contenicnets scning 
to sliew how man) adtantages nature is capable of 8uppl>ang 
when necessil) gites the call finis llic poor htlle helpless 
Halite who was ofiginallt perhaps dritcn b) fear or famine 
into those inhospitable cumntes would seem nt first tietr 
to be the most wretched of ninnkiiul but it is far other 
Wise lie loohs round among the few wild animals that his 
barren countrj can maintain and singles out one from 
among them and that of n Kind which the rest of manhind 
hate not thought worth t iKing from a stale of nature this 
he cultitates propagates and multiplies and from this 
alone dentes etery comfort that can soften the setent) of 
Ins situation 

Tlie rein deer of tins couiitr) are of two kinds the wild 
and the tame The wild arc larger and stronger but more 
mischievous than tlie others Tlieir breed howeter is 
preferred to that of the tame and tlie female of the latter 
IS often sent into the woods from whence she returns home 
impregnated by one of the wild kind Tliese are fitter for 
drawing the sledge to which the I/iplander accustoms 
then betimes and jokes them to it b) a strap which 
goes round the neck md comes nowai between tlieir legs 
The sledge is ext emel) light and shod at the bottom wath 
the skin of a joung deer the hair turned to slide on the 
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frozen snow. The person who sits on this guides the ani- 
mal uith a cord, fastened lound the horns, and encourages 
it to proceed with his voice, and drives it witli a goad Some 
of the wild breed, though by far the strongest, are yet found 
refractory, and often turn upon then drivers; wdio have then 
no other resource but to covei themselves with their sledge, 
and let the animal vent its fury upon that But it is other- 
wise with those that are tame; no creature can be more 
active, patient, and walling , w'hen bard pushed, they wall trot 
nine or ten Swedish miles, or between fifty and sixty English 
miles, at one stretch But, m such a case, the poor obe- 
dient creature fatigues itself to death, and, if not prevented 
by the Laplander, who Kills it immediately, it wall die in a 
day or tw^o after In general, they can go about thirty miles 
without halting, and this watliout any great or dangerous 
efforts This, which is the only manner of travelling m that 
country, can be performed only m winter, wdien the snow'- is 
glazed over wath ice , and although it be a very speedy me- 
thod of conveyance, yet it is inconvenient, dangerous, and 
troublesome 

In order to make these animals more obedient, and more 
generally serviceable, they castrate them ; which operation 
the Laplanders perform wath their teeth , these become 
sooner tat when taken from labour ; and they are found to 
be stronger in drawang the sledge There is usually one 
male left entire for every six females, these are m rut from 
the feast of St. Matthew to about Michaelmas At this 
time their lioins are thoroughly burnished, and their battles 
among each othei aie fierce and obstinate The females do 
not begin to bleed till they are tw^o years old; and then they 
continue regulaily breeding every year till they are super- 
annuated Tliey go wath young above eight months, and 
generally bung forth two at a time The fondness of the 
dam for her young is very remarkable; it often happens that 
when they are separated from her, she will return from 
pasture, keep calling round the cottage for them, and wall 
not desist until, dead or live, they are brought and laid at 
her feet They are at first of a light brown ; but they be- 
come darker with age , and at last the old ones are of a 
brown, almost approaching to blackness. The young follow 
the dam for two oi three years , but they do not acquire 
their full grow^th until four. Tliey are then broke in, and 
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managed for dnujng llte sledge and llic) conlmuc scr 
Mccablc for four or f»c )tnra longer Hit) nocr Int nboie 
fifteen or sixteen )tar3 and nlun tin.) nrriic nl the nrojur 
age the Laplander gcnenll) Lilh thcni for the sake of tlicir 
skuH and thtir flesh Hui he performs h) sinking them on 
the back of tlie neck uilh hii knife into the spinal inarrou 
upon nhich they instanll) fall and he ihdi cuts the nrtcrirs 
that lead to the heart and lets the blood discharge itself into 
the ca\it) of the breast 

Tlicrc 15 seared) nn) part of this nnimal that is not con 
aerted to its peculiar uses As soon ns it begins to grow 
old and some time befoie the nit it \s kiUctl and the flesh 
dried in the air It is also somctmii^s hardtnetl mlh smoke 
and hid up for tnsdhng prosision when the natives migrate 
from one part of the countiy to another Dimng the " inter 
the rein deer arc slaughtered as 8he“ep mth us, and evert 
four persons m the faiml) ate aHoued one rein deer for their 
uecKs subsistence In <pnng thc) spare tlic licrd as much 
as the) can and live upon fresh fish In summer thc milk 
ond curd of tlie rem deer makes their chi»*f provision and 
in autumn the) live wholly upon fouls uhicii tlie) kill with 
n cross bow or catch in springs Nor is this so scant) an 
al!ow*ance since at tliat time thc sea fouls come in such 
abundance that their ponds and springs arc coiered over 
These are not so sh) as vMth \is but )itld theinschcs an eas) 
prey Tliey are chiefl) allured to those places bv the swarms 
of gnats which infest thc countrj duniig summer and now 
repa) the former inconveniences b) mv iling such numbers 
of birds as supply the natives with food a fourth part of the 
)ear in great abundance 

Tlie milk when newlj taken is warmed m a cauldron 
and thickened with rennet and then the curd is pressed 
into cheeses which are htlle and well tasted These are 
never found to breed mites ns the cheese of other countries 
probably because the mile fl> vs not to be found m Lapland 
rhe vvhey which remains is wormed up again and becomes 
of a consistence as if thickened witli the white of eggs 
Upon this the Laplanders feed during thc summer it is 
pleasant and well tasted but not very nourishing As to 
butter they very seldom make any because the 'milk affords 
but a very small quantity and this both in taste and con 
sistence vs more nearly lescmbhng to suet Tliey never 
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keep their milk till it tuins sours ; and do not dress it into 
the variety of dishes which the moie southern countries are 
known to do Tlie only delicacy they make from it is with 
wood-sorrel, which being hoiled up with it, and coagulating, 
the whole is put into casks, or deer skins, and kept under 
ground to be eaten in winter. 

The skin is even a more valuable pait of this animal than 
either of the former From that part of it which covered 
the head and feet, they make their strong snow-shoes, with 
the hail on the outside Of the other parts they compose 
their garments, which are extremely warm, and which cover 
them all over The hair of these also is on the outside ; 
and they sometimes line them with the fur of the glutton, 
or some othei warm-furred animal of that climate These 


skins also serve them foi beds They spread them on each 
side of the fire, upon some leaves of the dwarf bnch-tiee, 
and m this manner he both soft and waim Many garments 
made of the skin of the rem-deer are sold eveiy yeai to the 
inhabitants of the moie southern paits of Europe, and they 
are found so seiviceable in keeping out the cold, that even 
people of the fiist rank are known to weai them 

In short, no part of this animal is tin own away as useless 
The blood is preserved m small casks, to make sauce with 
the maiiow m spiing. The horns are sold to be conveited 
into glue The sinews are diied, and divided so as to make 
the stiongest kind of sewing thread, not unlike catgut The 
tongues, which are consideied as a gieat delicacy, are dried, 
and sold into the more southern piovinces The intestines 
themselves are washed like our tiipe, and in high esteem 
among the natives Thus the Laplander finds all his neces- 


sities amply supplied from this single animal , and he who 
has a large herd of these animals has no idea of higher 
luxuiy 

But although the rein-deer be a very hardy and vigorous 
animal, it is not without its diseases I have alieady men- 


tioned the pain it feels from the gnat, and the apprehensions 
it IS undei from the gadfly Its hide is often found pierced 
m a hundred places, like a sieve, from this insect, and not a 
few die m their third year from this ver}’^ cause Their teats 
also are subject to ciacking, so that blood comes instead of 
milk. They sometimes take a loathing for their food , and, 
instead of eating, stand still and chew the cud. They are 
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nUo troubled with a >ertjgo like the tik, and turn round 
often till tlicj the Ilic I^phnilcrjutlgLi of tlieir stntL by 
ibo manner of their turnmg If thi) turn to the nglit lie 
judges tlitir disorder but slight if the) turn to the left, he 
deems it incunblc llie nin deer art nUo snlyecl to ulcers 
near the hoof uliich xuifiualifies tlwui for tmsellmg orUvp 
ing mth the herd Ilut tin most fatal disorder of nil is lint 
ulnch the natnes call the uuMatnl n whteli ottaeks this 
animal nt all seasons nf the jear l*lu instnnl it is seized 
walli this disease it begins to breathe sMlh greater difficnlts 
Its e)cs begin to stare and its nostrils to expand It ac 
qviiTts also an nnnsn d degree of fvtocu> and attacks oU it 
meets mdiscnminatel) ‘'till lionestr it cotilmues to htd 
ns if m licahh but is not seen to cheiv the cud and it be-s 
down more freqncntlj tUm liefore In this manner it con 
tinues cicia daj consuming and grouing more Kan till at 
last it dies from mere inanition nntl not one of those tint 
are attacked uith this disorder ore ctef found to rccoiir 
Nolnilhslanding itisbiitser) lately knonn in that part of 
the world although during the last ten or fifteen je-ars it 
has spoiled uliole proiancts of this necessary canturt It 
is contagious and the moment the Laplander ptretnes any 
of his herd infected he hastens to kill them immcdiatel) 
before it spreads on) further When examined internal!) 
there is a froth) substance found m the brain and round the 
lungs the intestines ore lax and flabh) nnd the spleen is 
diminished almost to nothing Hic Laplanders onl) curt 
in all these disorders is to anoint the animal s back uath tar 
if this does not succeed he considers the disease as beiond 
the pon er of art and with bis natural phlegm submits to 
the sei critics of fortune 

Besides the natural mahdics of this nnimal there are 
some external enemies which it has to fear Tnic bears now 
and then make depredations upon the herd but of all their 
persecutors the creature called the ffluUon is the most dan 
gerous and the most successful ITie war between these is 
earned on not less in Lapland than in North America where 
the rein deer is called the carnbou nnd the ^liitlon the 
carajou This ammal which is not abo\e the size of a 
badger waits whole weeks together for its pre) hid m the 
branches of some spreading tree and when the wild rem 
deer passes underneath it instantl) drops doivn upon it, 
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fixing its teeth and claws into the neck, just behind the 
horns. It is in vam that the wounded animal then flies foi 
protection, that it rustles among the branches of the foiest, 
the glutton still holds its former position , and, although it 
often loses a part of its skin and flesh, which are rubbed off 
against the trees, yet it still keeps fast until its pi ey drops 
with fatigue and loss of blood The deei has but one only 
method of escape, which is by jumping into the watei . that 
element its enemy cannot enduie , for, as we are told, it 
quits its hold immediately, and then thinks only of pro- 
viding for its own proper security. 

PMr Pennant has described a remarkably small kind of deer, which 
was brought from Bengal, and was m the possession of the late Lord 
Clive Its general colour was brown , the belly and rump lighter , the 
horns Avere slender, about thirteen inches long, with a single branch at 
the base of each, and forked at the tips The body, from the tip of the 
nose to the tail, was three feet six inches long , the tail measured eight 
inches , the height, fiom the shoulder to the hoof, was two feet tAvo 
inches , behind it Avas about tu o inches higher , the legs Avere so fine 
and slender, that, like those of the pigmy antelope and musk, they 
AAere often capped Avith gold, and made use of as tobacco-stoppers] 
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IVTItOnUCTlOS 

ANIMvVLS of the liog Xinil 5ccm to unjti. in ilicinsches 
all tliosc tbslmclioin bj ubich oibcpi arc 8q>amtetl llie) 
rtscmblt those of the horse Kind in tlic im(nlH.r of tlieir 
teeth, uhich m all amount to fort) four in the Ungtli of 
their head and in haMiig but » *tngle stoimcli TJiti re 
scmblc tiic cow kind in their c!oM.n hoofs and t!ie position 
of their intestmcs and they resemble those of the clan 
footed kind in tlicir appetite for flesh in thtir not chening 
the end and in tlieir numerous progeny Unis tins species 
scnis to fill up that clnsm which is found between the car 
niiorous kinds and tliosc that liie upon gra-ss being pos 
scssed of the raNcnous appetite of the one nnd the inonen 
sue nature of the other We m*i) consider them therefoa 
as of a middle nature which we can refer neitlier to the 
rapacious nor the peaceful kinds and jet partaking some 
ivhat of the nature of both Like the rapacious kinds thev 
are found to have short intestines their hoofs also though 
cloven to the sight will upon anatomical inspection appear 
to he supplied with bones like beasts of prej and the num 
her of their teats also increase the similitude on the other 
hand m a natural state tUcj Uve upon v egetnbles and sel 
dom seek after animal food except when urged by nccessit) 
They offend no other animal of the forest at the same time 
that they are furnished with anns to ternfj the bravest 

* The animals of this tribe base four front teeth m tl c upper jaw 
which coIl^e ge at the r points nnd generally Bix In tl e loi er jaw 
i hich project The can ne teeth or tusl^a arc two in e ch jaw those 
n the upper jaw short those m the lov cr jaw extending beyond the 
mouth n e snout is prominent saoveable and has the appearance J* 
ha in^ been abruptly cut olT the hoofs are cloven 
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THE WILD BOAR, 

Which is the oiiginal of all the varieties we find in this 
cieatuie, is by no means so stupid, nor so filthy an animal, 
as that we have reduced to tameness ; he is much smallei 
than the tame hog, and does not vary m his coloui as those 
of the domestic kind do, hut is always found of an non gray, 
inclining to black , his snout is much longei than that of 
the tame hog, and the ears are shoitei, lounder, and black; 
of which coloui are also the feet and the tail He roots the 
ground m a diffeient manner fiom the common hog, foi as 
this turns up the eaith m little spots here and theie, so the 
wild boai ploughs it up like a fuiiow, and does iiieparable 
damage in the cultivated lands of the farmer The tusks 
also of this animal aie laiger than in the tame breed, some 
of them being seen almost a foot long * These, as is well 
known, glow from both the undei and uppei jaw, bent up- 
wards circulaily, and are exceedingly shaip at the points. 
They diffei from the tusks of the elephant m this, that they 
never fall ; and it is remaikable of all the hog kind, that they 
never shed their teeth as other animal are seen to do The 
tusks of the lower jaw aie always the most to be dreaded, 
and are found to give veiy teiiible wounds 

The wild boai can propeily be called neithei a solitary nor 
a gregarious animal The three fiist years the whole httei 
follows the sow, and the family lives m a heid together 
They are then called beasts of company, and unite their 
common forces against the invasions of the wolf, or the 
more formidable beasts of prey Upon this their principal 
safety, while young, depends , foi, when attacked, they give 
each other mutual assistance, calling to each other with a 
veiy loud and fierce note; the strongest face the danger; 
they form a ling, and the weakest fall into the centre In 
this position few ravenous beasts dare venture to attack them, 
but puisue the chase where there is less lesistance and dan- 
ger However, when the ivild boar is come to a state of 
maturity, and when conscious of his own superior stiength, 
he then walks the finest alone and fearless At that time he 
dreads no single creature, nor does he turn out of his way 
even for man himself He does not seek danger, and he 
does not much seem to avoid it 

Buffon, "vol IX p 147 
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nus nnunnl is tlicrtforc !(»«» nltntl ctl but nt n jli? 
ii(bjintnL,c tjtliLr b) numbtri or wliin fount! b\ 

moon bglit ilie buntiuj; tlit «|W bonr i* one of llit prin 
tjptl of llic nobibl^ tn those countries vtlurc it 

IS to l>t found Jlic dogs proMtlrtl for this sport nrc of l)it 
slow heiv) I iml lliosc usiil for bunting the »n^ or tlie 
roebuck uoulil be str\ mipro(M.r ns tliej tiould too soon 
come up with their prej tind insteat! of n chase uould onl) 
furnish out an cngnCLminl A snnll inastifT is ibcnfoa 
chostn nor nrc tbe nimttfs niucb nnniUul of tlic goodness 
of their nose ns the uihl boar leasts so strong ft scent, tint 
It 19 impossible for them to inistnke its course Jlic} iitstr 
bunt nnj but tbe largest ftnd tbe oldest ubich nre knorni In 
their tracks When the boar is reared as is tbe etpressjon 
for drning hiiii from Ins coicrt be goes sloul^ ntid um 
forml) foru-ard not much nfraid norsiij far before his pur 
suers At the cud of c\eij half iiulc or thereabouts he 
tunis round stops till the hounds come up And oiTirs to 
attack ihoui llicse on the other hand knomng their dan 
ger keep off nnd ba) him at a distance After the) have 
forauhilc gazed upon each other uith mutunl nniinosit) 
the hoar agam slouh goes on hi« course and the dop 
reneu their pursuit In this manner the charge is susuunw 
and the chase continues till the boar is quite tired nnd 
refuses to go any firthcr Hie dogs then attempt to close 
in upon him from behind those «hie)i are young fierce 
and unaccustomed to tlie chas arc generalU tlie foremost, 
and often lose tlicir lues bj their ardour lliost ulucU are 
older and better tnmed are content to irail until the hunters 
come up uho stnkc at Iiini uitb tlieir spears nnd after 
seseral blows clispalch or disable him Tlic instant the 
animal is killed they cut off the testicles which would other 
Wise gue a taint to the flesli and the liuntsmen celebrate 
the victory uath their horns 

THE HOG 

Ik a natural state is found to feed chiefly upon roots 
and vegetables it seldom attacks any other animal being 
content uath such proiasions as it procures uathout dan 
ger IVhatever animal happens to die in the forest or is so 
Rounded that it can make no resistance becomes a prey 
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to the hog, who seldom refuses animal food, how putnd 
soe\er, although it is never at the pains of taking or pro- 
curing It .line For this reason, it seems a glutton rather 
In neeident than choice, content wath Acgetable food, <md 
onh de\ouiing flesh when pressed by necessity, and w’hen 
It happens to ofler. Indeed, if we behold the hog in its 
domestic state, it is the most sordid and brutal animal in 
nature * The awlmardness of its form seems to influence 
its apjietites ; and all its sensations are as gross as its shapes 
are unsighth It seems possessed only of an insatiable 
desire of eating , and it seems to make choice only of 
what other animals find the most oflensne But w^e ought 
to consider, that tlic hog with us is in an unnatuial state, 
and that it is in a manner compelled to feed m this 
filtln manner, from wanting that proper nourishment 
which it finds in the forest When in a state of wildness. 
It is of all other quadrupeds the most delicate m the 
choice of w'hat vegetables it shall feed on, and reiects a 
greater nuinbei than any of the rest Tlie cow', for in- 
stance, as w’e are assured by Lmneeus, eats tw'o hundred 
and se^enty-sl\ plants, and rejects two hundied and 
eighteen , the goat eats four hundred and foity-nme, and 
rejects a hundred and twenty-six; the sheep eats three 
hundied and eighty-seven, and rejects a hundied and 
foity-one, the horse eats tw^o hundred and sixty-two, 
and lejects two hundied and twelve, but the hog, more 
nice m its provision than any of the former, eats but 
seventy-tw^o plants, and rejects a hundred and seventy- 
one. Tlie indelicacy of this animal is, therefore, lathei 
m our apprehensions than in its natuie; since w^e find it 
makes a very distinguishing choice in the quality of its 
food , and if it does not reject animal putrefaction, it may 
be because it is abiidged in that food which is most 
wholesome and agreeable to it in a state of iiatuie This 
is certain, that its palate is not insensible to the difference 
of eatables, for, w'here it finds variety, it will reject the 
woist with as distinguishing a taste as any other quad- 
ruped whatsoever In the orchaids of peach-trees in 
Noith America, where the hog has plenty of delicious 

^ BufFon, vol IX p 14 t British Zoology, vol i p. 4ii 
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food itisoli«nc(l tint it mil njtct tlic fruit tint Ins hin 
but n ftu hours on the proimtl nntl rontmiic on the unlcli 
uhole hours togtlhtr for n fnsb \tiiifl fnli 

Ilouestr the hog is nutiinll} forimd in n more iinptr 
feet ninnntr thnn Iheolhtr nfiiiinli lint uc hnu rendered 
domestic nround us less ncliiL in its motions Ie‘ss ftiniislitd 
uith instinct in Knouingulnt to |>ursue or a\oid ^Vithoiit 
allachmenl and incnpnhle of lOstniction ilcontimns uliile 
It lives nn useless or mllur n npneioiis dtpendint ilie 
coarseness of its hnir nnd the ihtcKntss of iLs hide together 
vvitli the thick coit of fot tiint lies iiniiHdntilv under tlic 
skin render it insensible toblous or rough us^gc Mice 
have been knoun to bttrrou in the Inck of these nnirnals 
uhile fitteiiing in the 5t) • mthont thtir stxmwjg to 
perceive it llitir other senses stem to In. in tohrable 

f icrfection tlie> scent the hounds nt n disniicc, nnd fls m; 
lavc seen tho} are not mscnsilile in the clioice of tiicir 
provisions 

Tlie hog IS b) nature ftiipid imctive nnddronsj if 
undisturbed it uouUl sleep liilf its time but it is fre 
qiientl) mviKcd b) the calls of appetite uhitli when it 
bus sitisficd it goes to rest again Its uhole life is thus n 
round of sleep and glutton) niid if supplied with sufficient 
food If soon grows unfit even for ilsoun existence its 
fltsli becomes n greater load than its legs are able to sup 
nort and it continues to feed l)ing down or kneeling a 
Jielpless instance of indulged stnsualitj Jhe onlv tunes 
it seems to have passions of n more active nature are 
ulieii It IS incited b) 'enen or when the wind blows vnlh 
an) Vehemence Upon tins occasion it is so agitated as 
to run Molentl) towards its st) screaming hornblv at the 
same time which stems to argue that it js nnturallj fond 
of a warm climate It appears also to foresee the approach 
of bad weather bringing straw to its sij in its mouth 
preparing a bed and hiding itself from the impending 
storm Nor is it less agitated when it hears anj of its 
kind in distress when a hog is caught m a gate as is 
often the case or when it suffers an) of the usual domestic 
operations of ringing or spajing all the rest are then seen 
to gather round it to lend their fruitless assistance nnd to 
S)nipathize vvath its sufferings Tb^ have often also been 
* Ituabn 
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known to gather lound a dog that had teased them, and kill 
nim upon the spot 

Most of the diseases of this animal aiise fiom intem- 
perance; measles, imposthumes, and scrofulous swellings, 
are reckoned among the numbei It is thought by some 
that they wallow in the miie to destroy a soit of louse, or 
insect, that is often found to infest them, howevei, they 
are geneially known to live, when so peimitted, to eighteen 
or tw'enty yeai s , and the females pioduce till the age of 
fifteen As they produce fiom ten to tw^enty young at a 
litter, and that twuce a year, w'e may easily compute how 
numerous they w'ould shortly become, if not diminished by 
human industiy In the wild state they are less piohfic ; 
and the soiv of the ivoods brings foith but once a year, 
probably because exhausted by rearing up hei foiraer 
numeious progeny. 

It would he supeifluous to dwell longer upon the natuie 
and qualities of an animal too well knowm to need a de- 
scription theie aie feiv, even m cities, who are unacquainted 
with its uses, its appetites, and ivay of living The aits of 
fattening, leaiing, guaiding, and managing hogs, fall more 
piopeily under the cognizance of the faimer than the natu- 
lalist, they make a branch of domestic economy, which, 
piopeily tieated, may he extended to a gieat length , but the 
histoiy of natuie ought ahvays to end wheie that of ait 
begins It ivill he sufficient, therefoie, to obseive, that the 
wild boat was foimeily a native of our country, as appeals 
from the laws of Hoel Dda,* the famous Welch legislatoi, 
wdio peimitted his giand huntsman to chase that animal 
fiom the middle of November to the beginning of Decem- 
ber William the Conqueroi also punished such as weie 
convicted of killing the wild boai m his foiests, with the 
loss of then eyes At present, the wffiole wald bleed is 
extinct, but no countiy makes gieatei use of the tame 
kinds, as their flesh, which beais salt bettei than that of 
any other animal, makes a pimcipal part of the provisions 
of the Biitish navy 

As this animal is a native of almost every countiy, there 
are some vaiieties found m the species That which we call 
the East India bleed, is lowei, less furnished with ban, is 


^ Bntish Zoology, vol i p 41 
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«sinll\ liIncK nml Im till, kill nlmint Inoclung iIip proiintl 
It IS turn couunoii m I nglniwl it fattens ninre tmsil) Ilian 
tlic oriinnn linils nm! nnUs licttir Incon 

nieri. IS n rtnntlabic snmls of tins nnnml nlmiit 
Unsnl • ulncli is single honftil Iibo the liorse , hut in no 
other respect thneriiig from the coininnn kinns 1 in nit 
thoritj of Aristotle sslio first mule mention of this himl 
been ofuii m<iuc<tion, hojjk lm\c 

lint such a qintlruptil ne\cr cxnltil »t Inppinwl 

not to MI uitliin tilt sphere of ihur own confined ol»« nation 
Ivowcvcr 'll present i!ic amnn! too well known to nilnut 
of nnj doubt e*oticcnunff it Jlic bog cotnnmn in (lumto 
differs olso in some things from our own tbougli slnpal 
exnctlj ns oura it is of n reddish colour wiUi long f^r< 
ulach end in a sharp point and a tad winch hangs down to 
the pastern the whole both is cinend witli sliort red 
fihimag hair without am bristles hut \ relts loni, near the 
tall riieir flesh is said to be excellent tind the) art* lery 
tame 

All these from their near resemblance to the hog nn) 
be considered as of the same species the East Indian hog 
ue well know brenids with the common kind whether nie 
same obtains between it and those of Upsal and Gumw 

we cannot directlj affirm but where the external siinilitude 
IS 80 strong we mi) be induced to bclieie that the appetites 
and liabits ore the same It is true we arc told that the 
Guinea breed will not mix uitli ours but keen sepinte and 
lierdonl} together lionner this is no proof ot theirdi'crsit^ 
since eur) niiimal will prefer its own likeness in its mate 
and ihe^ will onl) then mix uith anotlier sort when dtprivea 
of the society of their own Hiesc tliertfore, we mi) con 
sider as all of the bog kind but there arc other qindnipeds 
lint m gencril resemble this species wlucli neitrlbeles’’ 
ore icry distinct from them Tmellers indeed from their 
genenl form or from their Inbits and wa> of Imng Inie 
been content to call these creatures hogs also but upon a 
closer inspection their differences are found to be such as 
entirely to separate tlie kinds and make each a distinct 
onimol by itself 


Amxflit Acail vul \ p ^ 
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CHAP 11. 

THE PECCARY, OR TATACU 

Thvt animal nhich of all others most resembles the hog, 
and yet is of a foimation very distinct from it, is called the 
pcciaiij, or tajacu. It is a native of America, and found 
there in such numbers, that they aie seen in heids of seveial 
hundreds together, grazing among the noods, and inolfen- 
si\ e, evcept n hen oflended 

The peccar), at first view, resembles a small hog, the 
form of its body, the shape of its head, the length of its 
snout, and the form of its legs, are entirely alike how- 
ever, nhen we come to examine it nearer, the differences 
begin to appear. Tlie body is not so bulky , its legs not 
so long, its bristles much thicker and stionger than those 
of the hog, resembling rather the quills of a poicupme 
than hair ; instead of a tail, it has only a little fleshy pro- 
tuberance, which does not even cover its posteriors ; but 
that w’hicli IS still more extraoidinaiy, and in wdiich it dif- 
fers from all other quadiupeds w'hatsoever, is, that it has 
got upon its back a lump, resembling the navel in othei 
animals, wdncli is found to sepaiate a liquor of a very 
stiong smell The pcccaiy is the only eieature that has 
those kind of glands wdiich discharge the musky substance 
on that pait of its body. Some have them under the belly, 
and others under the tail , but this eieature, by a confoi- 
mation peculiar to itself, has them on its back This 
lump, or navel, is situated on that pait of the back ivliich 
is over the hinder legs , it is, m geneial, so covered with 
long bristles, that it cannot be seen, except they be diawn 
aside A small space then appeals, that is almost baie, and 
only beset with a few shoit fine bans In the middle 
it uses like a lump , and m this theie is an oiifice, into 
which one may thiust a common goose-quill This hole 
or bag is not above an inch in depth j and round it, undei 
the skin, aie situated a number of small glands, which 
distil a whitish liquor, in colour and substance resembling 
that obtained fiom the civet animal Pei haps it was this 

analogy, that led Di Tyson to say, that it smelt agieeably 
also, like that peifume But this Mr Buffon absolutely 
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denies nfrirmin^ timt tlic smell is nt men time nnd in 
ocr) proportion strong nni! oHcihik nm! to llm I t-tn 
odd ni) oun teslimonj if tint nble rnliinliit should mnt 
1 ^o\lcllcr 

But to he more (nrticuhr in the ilc^cnntion of the other 
puts of tins qutidnipcd the colour of l!»e tioeh is gnil) 
nnd be'selwjlli bristle's thichir niidstrongir than those of 
n coinninn hog; though not nenr so lluek as tliosc of a 
porcupine the) rtsemhie them in this respect, tint they 
nre sinigited uith hlick and ulute nngs llic hell) ts 
almost hire nnd the short bristles on tin side's gradually 
increase in length ns llic) npproacb the ridge of llic back 
uhtre some nre fne inches long On the hc*id nlso between 
tlie tan there is a large tuft of bnstlcs ihnt ore chiefl) black 
Jlic cars are about luo mclics nnd n half long nnd stand 
upright nnd the c)es resemble those of n common bog 
onU the) nre smaller I roni the loner corner of the cie 
to the snout is tisuall) six inches nnd the snout itself is 
hi e lint of n hog though it is but small One suit of the 
lower lip IS genenll) smooth h) the nibbing oflhctnskof 
the upper jaw Hie feet nnd hoofs nre perfect!) like those 
” hog but AS u*ns ilrcn^ obstneeJ it has no 

tad nierc are some anatoimcat deferences in its internal 
structure from that of the common hog i)r Jjson was 
led to suppose that it Iiad three stomachs whereas the hog 
ms but one howeser m this he was dccciied ns Mr 
Dauherton has plainl) shewn that tlie stomacli is only 
dmded b) two closings which gists it the appearance as 
if dmded into tlircc nnd there is no conformation that 
preients the food in on) part of it from going or returning 
to an) other ° 

Tlie nectar) may be tamed like the hog and has pretty 
nearly the same habits and natural inclinations It feeds 
upon the same aliments its flesh tjiough drier nnd leaner 
than that of the hog is pretty good eating it is improved by 
castration and when killed notonh the parts of generation 
must be taken instontl) away but also the nasel on tlie back 
wath all the glands that contribute to its supply If tins 
operation be deferred for only half an hour the flesh becomes 
utterly unfit to be eaten 

The peccary is extremely numerous in all the parts of 
boutnern America The) go in herds of two or three hun 
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drccl together ; and unite, like hogs, in each othei's defence. 
The} are paiticnl.il 1} fieice when their young aie .attemptea 
to he taken fioin them They suiiound the plunderei, 
attack him without fear, and frequently make his life pay the 
forfeit of his lashness When any of the natives aie pursued 
by a herd in this manner, they fiequently climb a tree to 
.avoid them; iihile the peccaries gather round the root, 
threaten uith their tusks, and then lOugh bustles standing 
eiect, as m the hog kind, they assume a very teiiible ap- 
pearance In this manner they lem.am at the foot of the 
tree for hours together , iihile the hunter is obliged to wait 
jiatientb , and not without apprehensions, until they think 
fit to retiie 

The pecc.uy is rather fond of the mountainous paits of 
the countiy, than the lowlands ; it seems to delight neither 
in the marshes noi the mud, like oui hogs , it keeps among 
the woods, uliere it subsists upon wild fiuits, roots, and 
vegetables , it is also an upteasing enemy to the lizaid, the 
toad, and all the serpent kinds, with ivhich these uncultivated 
foiests abound As soon as it perceives a seipent, or a viper, 
it at once seizes it with its fore hoofs and teeth, skins it in 
an instant, and devouis the flesh This is often seen, and 
may theiefoie be leadily ci edited , but as to its applying 
to a propel I'egetable immediately aftei, as an antidote to 
the poison of the animal it had devouied, this pait of the 
1 elation we may very well suspect The flesh neither of 
the toad noi viper, as eveiy one now knows, aie poisonous ; 
and, theiefore, tlieie is no need of a lemedy against then 
A^enoni Ray gives no ciedit to eithei pait of the account; 
howevei, we can have no reason to disbelieve that it feeds 
upon toads and seipents ; it is only the making use of 
a vegetable antidote that appears improbable, and which 
perhaps had its use in the ignoiance and credulity of the 
natives 

The peccary, like the hog, is veiy piohfic , the young ones 
follow the dam, and do not separate till they have come to 
perfection. If taken at fiist, they aie very easily tamed, and 
soon lose all their iiatuial ferocity , however, they never shew 
any remaikable signs of docility, but continue stupid and 
rude, without attachment, or even seeming to know the hand 
that feeds them. They only continue to do no mischief ; 
and they may be permitted to run tame, without appiehend- 
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ing nnj (bngeroni coincqutncti llio ncltlom stn) fir 
from borne tbt) rttiirn of llteinHlvL^ to IIk »l) mu! <!o 
not qinrrtl among tacli other except ulicri the) Inpptn to 
be fed in common At mith tinier tlitv }m^c nn nner) Vmd 
of grott! much ^stronger am! Inr^htr than tint of n hog 
but the) arc seldom licnrd to screnm ns the former onl) 
non and then wlien fnghted or imlated the^ base nn 
nhrupt angry manner of blow mg like tlic boar 

llie peccar) tliougb hkc the )iog m so manj vnnouj 
respects » nmerlhcUss a sna distinct nee nmlniil not 
mix nor produce, an mtemiceliatc breed llic Furope*3n 
liog bas been tmnsplanled into America nnd snficfcd to 
run Mild among tbe woods it is often seen to herd among 
a drove of peccancs lint never to breed from them Tlu.) 
niaj tlierefore be considcad ns Ino distinct creatures the 
bog is the larger and llic more useful animal iht peccary 
more feeble nnd local the hog subsists m most parts of the 
world nnd in almost every climntc the pea-cary is a native 
of the warmer regions and cannot subsist m ours without 
shelter and assistance It is wore than probable lioncicr 
that we could re*add) propagate the breed of this miadniped 
and that in two or three generations it imglit be wmilianrwl 
to our climate but ns it is inferior to the liog in cvciy 
respect so it would be needless to admit a new domestic 
whose senaces arc better supplied in the old 


CIIAP ni 

THE CArillARA OR CAQtAt 

liiLRE are some qnadropeils so entirely different from 
any that we are acauaintedwith that it is hard to find a well 
known animal to winch to resemble them In this case we 
must be content to place them near such as they most ap 
proach in form and habits so that the reader may at once 
nave some idea of the creatures shape or disposition 
although perhaps an inadequate and a very confused one 
Upon that confused idea however it wdl be our busi 
ness to work to bring it by degrees to greater precision 
to mark out the differences of form and thus give the 
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cleaiest notions that words can easily convey Tlie known 
animal is a kind of rude sketch of the fig^ure we uant to ex- 
hibit, fiom which, by degrees, we fashion out the shape of 
the cieature ^\e desiie should be known; as a statuaiy sel- 
dom begins his woik, till the lude outline of the figuie is 
given by some other hand. — ^In this rnannei, I have placed 
the capibara among the hog kind, merely because it is more 
like a hog than any other animal commonly known , and j^et, 
more closely examined, it mil be found to differ in some of 
the most obiious particulars. 

The capibara resembles a hog of about two yeais old, in 
the shape of its body, and the coarseness and coloui of its 
hair Like the hog, it has a thick shoit neck, and a lounded 
biistly back , like the hog, it is fond of the watci and maishy 
places, brings foith many at a time, and like it feeds upon 
animal and legetable food But when examined moie neaily, 
the diffeiences aie many and obvious The head is longei, 
the eyes are largei, and the snout, instead of being lounded, 
as in the hog, is split like that of a rabbit oi haie, and fur- 
nished with thick strong whiskers , the mouth is not so mde, 
the number and the form of the teeth aie diffeient, foi it is 
mthout tusks like the peccaiy, it wants a tail ; and, unlike 
to all others of this kind, instead of a cloven hoof, it is in a 
mannei web-footed, and thus entirely fitted foi swimming, 
and living, in the water The hoofs befoie aie divided into 
foiii parts; and those behind into three, betw^een the divi- 
sions, there is a prolongation of the skin, so that the foot, 
ivhen spread in swimming, can beat a greater surface of 
water 

As its feet aie thus made for the water, so it is seen to 
delight entirely in that element; and some naturalists have 
called it the watei-hog foi that reason It is a native of 
South America, and is chiefly seen frequenting the boideis 
of lakes and iiveis, like the ottei. It seizes the fish, upon 
which it pieys, with its hoofs and teeth, and caiiies them to 
the edge of the lake, to devour them at its ease It lives 
also upon fiuits, coin, and sugai -canes As its legs are long 
and bioad, it is often seen sitting up like a dog that is taught 
to beg Its ciy more nearly resembles the braying of an ass, 
than the grunting of a hog It seldom goes out, except at 
night, and that alw'ays in company. It never ventures far 
fiorn the sides of the river oi the lake in which it preys ; for 
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m It runs it) i)cnnst of tlit of »ls fitl niul tht sliort 

ness of Its kgs so its onK place of aafcl) is ikp «ntor into 
uhicU it }minc(ttnt(.I^ liliiiigts niun j>tiraii((l and letps to 
long at llic bottom tint tlic liimtcr mn bait, no hofxn of 
taking It tlicrc JIil njnlnn cstn in n slate of snWnesf 
IS of n gentle tnture and tsliin inktn joiing is easily tamed 
It comes mid goes at comnnnd and csrn sIicms on nltacb 
ment to its keeper Its fltsli m smd to W fit and tender, 
but from tbe nature of its food it bns a fisln tnste like llial 
of all tlmsc ulncli are bred m tlie senter Its Iicad botr 
c\er IS Slid to be excellent ontl m this it rcaembles llie 
bcaser wliose fore parts taste like fit's!! ond tbe lundcr like 
the bsli It feeds on 


CHAP 1\ 

Ilf mntnoucsss oa isdm\ nor 

4 Its })ab}rotiessa IS still more remote from tbe bog kmd 
than the taniban and jet most traiellers ubo Inie described 
this animal do not scruple to call it tbe liog of Ilorneo 
which IS an island m the East Indies where it is principall} 
to be found Probablj this animal s figure upon tbe wJiok 
most resembles tint of the hog kind and ma) ba\«. induced 
them to rank it among the number howeicr when the) 
come to its description the) represent it ns hanng neither 
the hair the bristles the head the sUture nor the tad of o 
nog Its legs we are told arc longer its snout shorter its 
Dodj more slender and somewhat resembling lli it of a stag 
its hair 13 finer of a gra} colour rather resembling wool than 
bristles and its tml also tufted with the same 1 rom these 
aarieties therefore it can scarcclj be called a bog and 
in this class we must be content to yank it until its form ond 
nature come to be better known Ikliat we at present prin 
cjpallp distinguish it by ore four enormous tusks that grow 
out of tbe jaws the two laigcst from the upper ond tlie two 
smallest from the under 2hejau bones or this extnordi 
nary animal are found to be \ety thick and strong from 
whence these monstrous tusks ore seen to proceed tint dis 
tinguish It from all other quadrupeds whatsoeier The two 
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that go from the lowei jaw are not above a foot long, but 
those of the upper are above half a yard , as m tlie boar, 
they bend circularl}, and the tuo lower stand in the jaw as 
the) are seen to do in that animal, but the two iippei use 
from the iippei jaw, rathei like hoi ns than teeth; and, bend- 
ing upwards and backwaids, sometimes have then points 
directed to the animars eyes, and are often fatal by growing 
into them. Were it not that tlie babyioiiessa has two such 
large teeth underneath, ive might easily suppose the two 
upper to be horns; and, in fact, their sockets aie directed 
upivards ; for ivhich reason, Di . Grew was of that opinion. 
But as the teetli of both jaws aie of the same consistence, 
and as they both grow out of sockets m the same manner, 
the analogy between both is too strong not to suppose them 
of the same nature The upper teeth, w'heii they leave the 
socket, immediately pieice the uppei lips of the animal, and 
grow' as if they immediately w'ent fiom its cheek The tusks 
in both jaws are of a very fine ivoiy, smoothei and w'hitei 
than that of the elephant, but not so haid oi serviceable 
These enormous tusks give this animal a veiy foimidable 
appearance ; and yet it is thought to be much less dangeious 
than the w'lld boai ^ Like animrls of the hog kind, they go 
togethei in a body, and aie often seen in company w'lth the 
W'lld boar, w'lth w'liich, how'ever, they aie nevei knowai to 
engendei. They have a very stiong scent, wdiich discoveis 
tliem to the hounds, and w'hen puisued they giowl diead- 
fully, often tinning back upon the dogs, and wounding them 
with the tusks of tlie lowei jaw', foi those of the upper are 
rather an obstiuction than a defence They luii much swiftei 
than the boai, and have a moie exquisite scent, winding the 
men and the dogs at a gieat distance When hunted closely, 
they generally plunge themselves into the sea, wheie they 
swim with great swiftness and facility, diving and using again 
at pleasuie, and in tins mannei they most fiequently escape 
then puisuers Although fierce and teiiible when offended, 
yet they aie peaceable and haimless when unmolested They 
are easily tamed, and their flesh is good to be eaten , but it 
is said to putrefy in a veiy shoit time They have a way of 
reposing themselves diffeient fiom most othei animals of the 
laigei kind , which is by hitching one of then upper tusks 
on the branch of a tiee, and then suffeiing then whole body 
* Buffon, ^ol XN.V p 179 
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to iloMn at <nsc JIiim from o loolli iJjcf 

contnuit tilt «iiolt iiiglil qmic st-ctin nni) out of Ujl rcncli 
of lutii 'uniinls ai Iitiut thini for prt) 

Jilt bnbuoiusm tbo»{,b b) iti lt<lh nrul tuik< it scfins 
fitted fon stilt of lio^tilit) niul jirobibl) ii carn^oroiM let 
iit\trllitlt5i sctim clntflv to lot tmou ii'j^ctnbfcs and tbt. 
!ti\cs of trtti It stldom stiki to brr\k into pirdtiii iiU 
the boir in ordtr to pillngc tlit inort luccultnl jiroduclions 
of iiunian mdu^tr) but lots rtmott from nnnkind content 
iiith coiner firt anil stttint} It Ini Intri wid timt it ins 
on!) to be found in tlit ishnd of Dornto but ibn is n mis 
takt ni It IS utll knoun m man) otiiir |>arts both of vlsia 
and Afnci is nt the Celebes at 1 itnli ‘hiKohJ and Mida 
gascir • 

Such art the nnnnils of the hog kinil uhich art not di$ 
tinctl) knoMii and tien nil these n.s lu st'c fiait bet-ii but 
impcrfectl) txaminiil or discriht*d Jlitrt art sonu othiT* 
ofMlnclnic but still more iniptrffcl notices sucb as the 
mrrtt a hog of tlit Isthmus of l)incn dL*scnbcd hi 11 flhr 
iMth laigt tusks sinill ears and bristles like a eoirsc fur all 
ourtlitbodi ilns lioutttr iimi be the LurojKun hog uhich 
bis run inlu in tbit pirt of tlit ntu uorld as no other tn 
idler his taken notice of iht Mint Hit Cauin boir secnw 
difTtrent from other aniiniis of this kind h) tht largeness of 
Us tusks and ns is judged from the skeleton b) the optf 
turc of Its nostrils and the number of its grinders 1 can 
not conclude this account of those amnmls that are thus fur 
nished uilh enormous tusk's uithout obsenmg that there is 
a strong consent betuecn tliesc ami tht parts of gcntration 
IVlien castnted it is uell Knonn tint the tusks grou much 
smaller and are scarce!) seen to appear witliout the hps but 
uint IS still more remarkable is that in a boar if the tusks 
by an) accident or design be broken m\a) the aiumal abates 
of its fierceness and leiierj and it produces near!) the same 
effect upon its constitution as if castration had octuill) tal en 
place I' 

* Antlerson s Natanil llulor) of Crcetdanil 

t Lisle 8 Husbandry %ol u p 3 U 
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CHAP I. 

ANIMALS or THE CAT KIND *' 

We liitlierto been describing a class of peaceful and 
liaimless animals, that sen^e as the instruments of man’s 
happiness, or, at least, that do not openly oppose him. We 
come now to a bloody and uni elen ting tribe, that disdain to 
oivn his power, and carry on unceasing hostilities against 
him. All the class of the cat hind are chiefly distinguished 
by their shaip and foimidable claws, which they can hide 
and extend at pleasuie They lead a solitary laveiious life, 
neither uniting for their mutual defence, like legetable 
feedeis, nor for their mutual suppoit, like those of the dog 
kind Tlie whole of this cruel and ferocious tribe seek their 
food alone , and, except at certain seasons, are even enemies 
to each othei . The dog, the wolf, and the bear, are some- 
times known to live upon vegetables or faimaceous food; 
but all of the cat kind, such as the lion, the tiger, the leopard, 
and the ounce, devoui nothing but flesh, and staiwe upon 
any othei piovision 

They are, in general, fierce, rapacious, subtle, and ciuel, 
unfit for society among each other, and incapable of adding 
to human happiness Howevei, it is probable that even the 
fieicest could be rendered domestic, if man thought the con- 
quest woith the trouble Lions have been yoked to the 
chaiiots of conqueiois, and tigers have been taught to tend 
those fields winch they aie known at present to destioy ; but 

The quadrupeds of this family are distinguished by having siv front 
teeth, the intermediate ones of which are equal , the grinders are three 
on each side m each jaw , the tongue is furnished with rough prichles 
pointing backwards , and the claws are sheathed and retractile, except 
in the lior, which has them retractile, but not sheathed 
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tliesc scnicis nrc not sufficient l» ncompmir for tlie trou 
b!c of tlicir Ivccpmg, so thnl cerwng to l>c uuful tho con 
tinut to be noxioui niunncoim nbclliou^ subject? Uenust. 
ttot taken umla equal protution lulh ibt ait of the brutt 
creation 

Others tribes of nnirnnli nrc cjaiiwl mill i!inicu!t> Iiaic 
often but feu points of resciiiWinci. nnd tliotigb nbki in 
form bn\e different ilisposUions nml different npjwlites Hut 
Jill those of tJic cat bind n)!hoiig}i cbnenng m na or in 
colour arc jet nearlj allied to cacli otbtr, king cquiliv 
fierce rapacious ami artful and lie that has seen one lia? 
seen all In other creatures there nrc man^ changes UTOiishl 
b> burnan nisiduit) the dog the bog or tlie sbetp are 
altered in tlieir naluai and fonns just «i tlie nccwsities or 
t}ic caprice of nnrikifid baic found fitting but nil of this 
Kind arc inflcMhlc in their forms and «i‘ar the print of their 
natural uildtiess strong upon them l*lic doj,s or cons wi) 
in different countnei but bona or tigira arc still found the 
same tlie lerj colour is nearlj nhKe in all and the slight 
C5l alteralions arc lufficieiit to inaKe a diffirtnce in the Kinds 
nnd to gne the aninial a different dinoininntion 

riie eat Kind are not less rcmarKablc for the sharpness and 
strength of their thus uluch thrust forth from their sheath 
when tliej seize tluir nrei than for the shortness of their 
snout the roundness oi their head oiul the large ulusKers 
uluch grou on the upper lip Tlicir teeth also which 
amount to the mnnber of thirt) ore terj fomiidaW but 
rather calculated for tearing ihttr prej than for chewing it 
for this reason tlie) feed but slow)) and while tbev eat 
generally continue growling to deter others from taking a 
share In the dog Kind the chief power lies in the under 
jau which IS long and furnished with muscles of amazing 
strengtJi but in these the greatest force lies in the claws 
uliieh are extended with great ease and their gripe is so 
tenacious that nothing can open it Ihe hinder parts in all 
these inimals are much weaker than those before, and the/ 
seem less made for strength than agdit) Nor are the) en 
dued With the swnftness of most other nnimaU but gene 
rally owe their subsistence mtlicr to catching their prey by 
surpnse than by hunting it fairl) down Ihe) all seize it 
with a bound at the same time expressing their fierce plea 
sure With a roir and the first grasp generally disibles tie 
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captive fiom all furthei lesistance With all these qualifi- 
cations for slaughter, they, neveitheless, seem timid and 
cowardly, and seldom make an attack, like those of the dog 
kind, at a disadvantage : on the contrary, they fly when the 
force against them is superior, oi e\ en equal to then own ; 
and the lion himself uill not venture to make a second at- 
tempt, where he has once been lepulsed with success. For 
this leason, m countries that aie tolerably inhabited, the lion 
is so cowardly, that he is often scared away by the cries of 
women and childien 

Tlie cat, which is the smallest animal of this kind, is the 
only one that has been taken under human protection, and 
may be considered as a faithless friend, brought to oppose a 
still moie insidious enemy ^ It is, in fact, the only animal 
of this tube whose sendees can more than recompense the 
trouble of their education, and whose stiength is not suffi- 
cient to make its anger formidable The lion, oi the tigei, 
may easily be tamed, and lendeied subseivient to human 
command; but even in then humblest, and most famihai 
moments, they are still dangerous, since then stiength is 
such, that the smallest fit of angei or caprice may have 
dreadful consequences But the cat, though easily offended, 
and often capricious in hei lesentments, is not endowed 
Avith powers sufficient to do any gieat mischief Of all 
animals, when )ouiig, theie is none more prettily playful 
than the kitten ; but it seems to lose this disposition as 
It grows old, and the innate tieacheiy of its kind is then 
seen to pievail Fiom being natuially lavenous, educa- 
tion teaches it to disguise its appetites, and to watch the 
favourable moment of plundei , supple, insinuating, and 
artful, it has learned the aits of concealing its intentions 
till it can put them into execution , when the oppoitu- 
nity offers, it at once seizes upon whatever it finds, flies 
off with it, and continues at a distance till it supposes its 
offence forgotten The cat has only the appeal ance of at- 
tachment, and it may easily be peiceived, by its timid ap- 
proaches, and side-long looks, that it eitliei dieads its mas- 
ter, or distiusts his kindness, different from the dog, whose 
caresses are sincere, the cat is assiduous rather for its own 
pleasuie, than to please , and often gams confidence only to 

* This description is nearly translated trom Mi BufFon what I ha^ e 
added is marked with inverted commas 



animaih or 


118 

nbu^c It 'J'la form of it< boil) anti it< tmipcrntnenl cnx 
respond u»tli dj^po^Uwin , nclirc clntilv dclintr and 
\ohiptiioii« illow«its inv am! srrk< the ^nfutl cutlnofu 
to lit on Mnit) of »ti Inbit« lioaciir nrt ntlicr tlif 
consequence of its forimlion tlnn the mull of nm per 
\trstncss in its disposition tt is timid niirl mistrustful l)c 
ciusc Its bo(U is weak nm! its skin firidtf, n Woir liiirts it 
mfimtel) more linn it dots a uliost Imlt is thick ond 
body muscuhr, the long fur in which the mt is clothed cn 
tirtlj disguises its *lnpt which if seen imlctl i« long fte- 
hie and slender it is not to W uoitdin d tlurcfore that it 
appears much more fearful of tlnstisimenl than the dog 
and often flies even when no corn-ction is mtended Jleing 
also n natne of the w*armtr chinatrs ns will bt shewm lun 
after it ehooses the softest bed to he on, which is alws}* ibf 
warmest 

riic cat goes natli )oiing fift) six dais and seldom bnngs 
forth aboit fne or six at a time Jlie female ustialH hides 
the place of her retreat from the male wlio is often found to 
desour her kittens She ftxxis llitm for some weeks "ilb 
her milk and whateyer small animals she can take b^ snf 
prise accustoming tliem bettme*s to rapine Jlcforc tlic) are 
ajearoU! tliey are fit to engender the female seeks the 
male yyith cries imr is tlicir copiihtion performed srithoul 
great pain from the narroyencss of the passage in the female 
Ihej Iwe to about the age of ten jiars and during that 
period tlie) are extreniclj yi» itious sufllring to be yrorned a 
long time bifore thej die 

llic joung kittens are scrv pKjful and amusing but 
their sport soon turns into iiinhce and thej from the 
beginning sheyy n disposition to cruelt) tlic) often look 
yyistfully towards tlie cage sit ixntmels at the mouth of 
a mouse holt an<l m a short time become more eapert 
hunters than if they had rcccned the instructions of art 
Indeed their disposition is so incapable of constraint that 
all instruction yvoiild be but thrown ayyaj It is true 
that we are told of the Greek monks of the isle of Cjl>nH 
teaching cats to Inint the serpents yyith yyhich the isUnd 
IS infested but tins may be natural to the animal itself 
and they might haye fallen upon such a pursuit without 
any instruction WTiateeer animal is much weaker tlno 
themseUes is to them an indiscnmmate object of destruc 
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tlon. Birds, young rabbits, haies, rats, and mice, bats, 
moles, toads, and frogs, are all equally pursued; though 
not, pel haps, equally acceptable The mouse seems to be 
then favouiite game; and, although the cat has the sense 
of smelling m but a mean degiee, it, nevertheless, knows 
those holes m which its piey resides I have seen one of 
them patiently watch a whole day until the mouse appeared, 
and continue quite motionless until it came within leach, 
and then seized it with a jump Of all the maiks by which 
the cat discoveis its natural malignity, that of playing and 
spoitmg with its little captive, befoie killing it outiight, is 
the most flagrant. 

The fixed inclination which they discovei for this peculiar 
manner of puisuit, aiises from the confoimation of their 
eyes The pupil in man, and in most othei animals, is 
capable but of a small degree of contraction and dilatation, 
it enlarges a little in the daik, and contracts when the light 
poms in ujion it in too gieat quantities In the eyes of 
cats, howevei, this conti action and dilatation of the pupil is 
so considerable, that the pupil, which by day-light appeals 
narrow and small like the black of one’s nail, by night ex- 
pands ovei the whole suiface of the eye-ball, and, as every 
one must have seen, then eyes seem on fiie By this 
peculiar confoimation, their eyes see bettei in daikness than 
light ; and the animal is thus bettei adapted for spying out 
and surpiising its piey 

Although the cat is an inhabitant of our houses, yet it 
cannot piopeily be called a dependent, although perfectly 
tame, yet it acknowledges no obedience, on the contiary, 
it does only lust what it thinks fit, and no art can control 
any of its inclinations In general, it is but half tamed ; 
and has its attachments lathei to the place m which it re- 
sides, than to the inhabitant If the inhabitant quits the 
house, the cat still lemains , and if cairied elsewheie, seems 
for a while bewildeied with its new situation It must take 
time to become acquainted with the holes and retreats in 
which its prey lesides, with all the little labyrinths through 
which they often make good an escape 

The cat is particularly feaiful of water, of cold, and of 
ill smells It loves to keep m the sun, to get near the fire, 
and to rub itself against those who cany perfumes It is 
excessively fond of some plants, such as valerian, marum, 
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ill usage oi neglect Certain it is, the cat was an animal 
much higher in esteem among our ancestors than it is at 
present By the laws of Howel, the price of a kitten, before 
it could see, was to he a penny ; till it caught a mouse, two- 
pence ; and when it commenced mouser, four-pence • it was 
lequired, besides, that it should be peifect m its senses o 
hearing and seeing, be a good mouser, have the claws whole, 
and be a good nurse. If it failed in any of these qualities, 
the sellei was to foifeit to the buyer the third part of its 
value. If any one stole or killed the cat that guaided the 
pimce’s granary, he was to forfeit a milch ewe, its fleece and 
lamb, 01 as much wheat as when pouied on the cat, sus- 
pended by the tail, (the head touching the flooi,) would form 
a heap high enough to cover the tip of the formei . From 
hence we discover, besides a pictuie of the simplicity of the 
times, a strong argument that cats were not naturally bred 
in our forests An animal that could have been so easily 
taken, could never have been rated so highly , and the pre- 
cautions laid down to improve the breed, would have been 
superfluous, in a creature that multiplies to such an amazing 
degree 

“ In oui climate, we know but of one variety of the wild 
cat, and, from the accounts of travellers, we leain, that 
there are but very few differences m this quadruped m all 
parts of the world The greatest difference, indeed, be- 
tween the wild and the tame cat, is rather to be found in- 
ternally than m their outward form Of all other quad- 
rupeds, the wild cat is, perhaps, that whose intestines are 
pioportionahly the smallest and the shortest The intes- 
tines of the sheep, foi instance, unravelled out, and mea- 
sured according to their length, will be found to be above 
thirty times the length of its body , whereas the wild cat’s 
intestines being measuied out, will not be found above 
three times the length of its body This is a surprising 
difference , but we may account for it, from the nature of 
the food in the two animals the one living upon vege- 
tables, which require a longer, and a more tedious piepa- 
ration, before they can become a part of its body, the 
other living upon flesh, which requires very little altera- 
tion, in order to be assimilated into the substance of the 
creature that feeds upon it The one, therefore, wanted 
a long canal for properly digesting and straining its food; 
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tliL other hilt a short one the food nlruad) prtpirtd 
to piss the usual sicrtliom howtur n (iifTicuil) still n. 
innitii btlnml, the mUstimiof thi wild cat art h) one 
third shorUr tlnii those of till taiHL How <nn wt iccounl 
for this ^ If ue Ri\ tint the domi Stic cit lutiii, upon more 
nourishing and more pkntiful prtnistoii Ins its inU*stincs 
enlarged to the qinntit) with which it is siipjditd wt shall 
find this ohscmlioii contradicted in the wild lioar and the 
wolf whose intestines arc ns long ns those of the hog or 
the dog though the) lend a Ravage hfi and like the wild 
cat ore fed h) precarious Riihsistcncc Hit shortness there 
fort of the wild cats iiitcstmcs is still imaccouiUctl for 
and most inturahsts consider the diJTiciiU) os jncxphcahlt 
Wt must lease it thtrifort os one of those dimtaihics 
which futuTL obsi riilion or accidtwl art most hkih to 
discos tr 

riiia nnmnl is one of those few which arc common to the 
new conlintut ns well as the old hen Chnstopher Co 
lumhus first disconrul that coimtra n hiinUr brought him 
one which Ik had discoscnd in ifit woods it was of the 
ordinary sirt the tad stn long and timk Jl»e> were 
common also m P^rw altlioiigh iht) wtrt not rtndtfid 
don eslic Hiti art will hnoun also m siitral parts of 
Afnea and inanj parts of Asia In some of these countries 
they arc of a picuhar colour and inchning to bhit In 
Persia Pittro dtlla Vallt informs ws tlKt thtrt is a hind of 
cat particular!) in tin. proimct of Chorazan of the figure 
and form of the ordinarj one but infinittl) more beautiful 
in the histrt and colour of its shin It is of a gray blue 
without nu'Cture and as soft and shining ns silk ilic tail 
IS \ery long and coiirid with hair sis inches long winch 
the animal throws upon its back like the squirrel Hiese 
cats are well known in Pniiicc and have bes.n brought over 
into England under tht, name of the Hut tot whicli how 
eier is not their colour 

Another variety of tins onimnl is called b) ns the hon 
cat or as otliers more propcrl} term it the cat of Angora 
These are larger than the common cat and even than the 
wild one Tlieir hair is mucli longer and hangs about their 
head and neck giving tins creature the appearance of a 
hon Some of these are white and others of a dun colour 
These come from Syria and Persia two countries which 
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are noted for giving a long soft han to the animals which 
are hied in them The sheep, the goats, the dogs, and 
the rabbits, of Syria, aie all lemaikable foi the fine glossy 
length and softness of then han ; but paiticulaily the cat, 
whose nature seems to be so inflexible, conforms to the 
nature of the climate and soil, loses its savage colour, 
winch it preseiwes almost in every othei pait of the woild, 
and assumes the most beautiful appeal ance Theie are 
' some othei varieties in this animal, but lather in colour 
than 111 foim ; and, in geneial, it may be remarked, that 
the cat, when earned into other countiies, alteis but very 
little, still preseiving its natuial manneis, habits, and con- 
foimation. 


THE LION 

The influence of climate upon mankind is very small 
he is found to subsist in all paits of the eaith, as well 
undei the fiozen poles, as beneath the ton id zone , but in 
animals, the climate may be consideied as congenial, and 
a kind of second natuie They almost all have their par- 
ticulai latitudes, beyond which they are unable to subsist ; 
either perishing with a moderate cold, oi dying foi want 
of a fiozen an, even in a temperate climate. The rem-deei 
IS never seen to depart from the icy fields of the north, and, 
on the contrary, the lion degenerates, when taken fiom 
beneath the line The whole earth is the native country of 
man , but all inferior animals have each then own peculiar 
distiicts 

Most teiiestrial animals are found laigei, fiercer, and 
stronger, in the warm, than m the cold oi tempeiate cli- 
mates They are also moie courageous and enterprising; 
all then dispositions seeming to partake of the ardour of 
their native soil The lion produced undei the burning 
sun of Afiica, is of all others the most teiiible, the most 
undaunted The wolf oi the dog, instead of attempting to 
rival him, scarce deserve to attend Ins motions, or become 
his piovideis Such, however, of these animals, as are 
bred in a moie tempeiate climate, or towaids the tops of 
cold and lofty mountains, aie fai moie gentle, or, to speak 

^ This description is principally taken from Mr Buffon such parts 
as are added from others, I have marked with inverted commas 
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mon. propcrlj far le<s danpcrom tijnn tlio<c bred in llic 
torrid \ alleys Kiicatli 'iln. Iiom of Motinl Ath« the 
tops of winch nrc coured in cttnnl sruMs ln\c neither 
thu strength nor the ftrocit) of the hnns of Ihhhilgcnd 
or wliere tlic [dams nrt cotirtd with Inimmg sands 

It IS particular!} in these frightful deserts that those 
enormous nnd terrible heasts ore found that «eein to fxj 
the scourge ond the terror of the ncighhminng kingdoms 
Happil} nuked the sjutiis is not \tr) ninncrnus and 
It sea.ins to he dinimishiiig dailj for tliose tv ho hate tra 
veiled through these countries nssun. us, that there are 
h} no means so nianv there nt pri*^ent ns were knowai 
formerlj and Mr Shau observes that the Homans car 
ricd fiftv limes ns main lions frotv I jhia m one jear to 
combat m their amphitheatres as na to K found m the 
whole countrj at this tunc nie same remark is made 
with regard to lurke} to Ptrsia and the Indie's where 
the lions are found to diminish m their numhirs cvtrv clav 
Nor IS It diflicult to assign the cause of tins dimimitum 
It IS obvious that it cannot he owing to tlie increase of the 
force of other quadrupeds mnee tliej nrc all inferior to 
tlic lion nnd conseouenth inste*ad of lessening the num 
her onU tend to increase the supplies on which tlit) 
subsist It must therefore he occasioned h) the incri’ase 
of mankind who is tlic onl} animal m nature capable of 
making !iead against tlicse tvrants of tlic forest and pre 
venting their increase Tlie arms e'en of n Hottentot or a 
Negro make them more than n match for this powerful 
creature and the) seldom make the attack without 
coming o/F vactonoiis Tlicir usual manner is to find out 
his retreat, and with spears headed veith iron to provoke 
him to the combat four men are considered ns sufTicunt 
for this encounter and he against whom the hon flics 
receives him upon his spear while the others attack him 
behind the hon finding himself wounded in the rear 
turns that w’ay nnd thus gives the man he first attacked 
an opportunit} to recover In this manner thej attack 
him on all sides until at last the} cntirel} disable and 
then dispatch him This supenont} m the numbers and 
the arts of man that are sufficient to conquer the lion 
serve also to enervate and discourage him for lie is brave 
only in proportion to the succ ss of his former cneounters 
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In the vast deserts of Zaaia, in the burning sands that he 
between Mauritania and Negioland, in the uninhabited 
countries that he to the noith of Cafliana, and, in geneial, 
in all the deserts of Afiica, wdiere man has not fixed his 
habitation, the lions are found in gi eat numbeis, and pre- 
serve tlieir natuial courage and foice Accustomed to 
ineasuie their stiength wath every animal they meet, the 
habit of conqueiing renders them intrepid and teiiible. 
Having never experienced the dangerous arts and combina- 
tions of man, they have no apprehensions from his pow^ei 
They boldly face him, and seem to biave the force of his 
arms Wounds rather sen'e to provoke their rage, than 
repiess their ardour Tliey are not daunted even wnth 
the opposition of numbers , a single lion of the desert 
often attacks an entire caiavan, and, aftei an obstinate 
combat, wdien he finds himself overpowered, instead of 
flying, he continues to combat, retreating, and still facing 
the en^my till he dies. On the contrar)’’, the lions which 
inhabit the peopled countiies of Morocco oi India, having 
become acquainted wnth human power, and experienced 
man’s superiority, have lost all their courage, so as to be 
scaled awey wnth a shout, and seldom attack any but the 
umesisting flocks or heids, wdiich even wemeii and childien 
aie sufficient to protect. 

This alteiation in the lion’s disposition sufficiently shews 
that he might easily be tamed, and admit of a ceitain de- 
gree of education “ In fact, nothing is moie common 
than foi the keepeis of wild beasts to play with this 
animal, to pull out his tongue, and even to chastise him 
without a cause He seems to bear it all with the utmost 
composure, and we very larely have instances of his le- 
venging these unpiovoked sallies of impertinent cruelty. 
How^ever, when his angei is at last excited, the conse- 
quences are teriible Labat tells us of a gentleman who 
kept a lion in his chambei, and employed a servant to at- 
tend it , who, as is usual, mixed his blow^s with caresses 
This ill-judged association continued foi some time , till 
one moining the gentleman was aw^akened by a noise m 
his room, w^hich, at first, he could not tell the cause of , 
but, di awing the cm tains, he peiceived a hoi i id spectacle ; 
the lion giowhng over the man’s head, which he had se- 
parated from the body, and tossing it round the floor He 
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iinmcdntclj tlicrcfort fitu into the next room oiled to 
tlic ptojilc uitluMit, nnd hnd the nnmnl stcurctl from ilom/; 
further iinsclutf llmimr tliM »in;;lc aceount h not 
sufTictenl to n^ainst the. nnn) m''tnnct< we cmt ) 

(h) sec of this criilures gentlmiss nnd snhmisMon Ik 
w often brtd wp \ ith other domestic tmmi'ils nnd is seen 
to plas lunoeentlj nnd f*iniilnrlv among them and if 
eier It Inppens tint Ins nsltiri! leroeitt returns it is sti 
dom exerted ngnmst Ins lienefsctors /\s Ins passions arc 
strong nnd his appetites SLliemcnt one ought not to prt 
sutne tint the impressions of education ujli n!un>s prcs'ad 
So that it would he dangirous m such nrcumstanccs to 
sufier him to rennm too long wuliout food or to persist 
in imtatnig and nlmsing Inni lioueur niimlHrlcas nc 
counts assure us tint Ins an^tr is nnhli Ins courage img 
Jianimoiis and Iiis disposition gntefiil Ik Ins been often 
seen to despise conteiiiptibk tniimes nnd pardon their m 
suits when it was m Ins power to punish them Helms 
been to spare the lues of such as wea thrown to be 
detoured bj him to h\c iK*accabl\ with them toafiord them 
*1 part of his subsistence nnd sometimes to want food himself 
ntlicr tliandepmc them of lint life which Ins gcnerosit) 
Ind spared 

It inaj also be said that the hon is not cruel since he is 
so Old) from ncce'ssil) and nestr kills more than he con 
suincs mien satiated he is pcrfectl) gentle while the 
tiger the wolf and all the infenor Kinds such as the for 
the pole cat nnd the ferret Kill without remorse are fierce 
witlioiit cause and b) their iiidiscnmnntc slauglitcr seem 
rather to satisf) tlicir iinligint) tlnii their hunger 

The outward form of the hon seems to speak his internal 
gcnerosit) His figure is striking his look confident and 
bold Ins gait proud and lus \oice terrible His stature 
is not oiergrown like that of the elephant or rhinoceros 
nor IS lus shape clums) like that of the Inppopotanios or 
the ox It is compact well proportioned and sizeable 
a perfect model of strength joined with ngiht) It is mus 
cular and bold neither charged with fat nor unnectssaiy 
flesh It IS sufficient but to see him in order to be assured 
of his superior forte His la^ head surrounded with a 
dreadful mane all those muscles that appear under the 
skin swelling wath the shglitcst exertions and the great 
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bieadtli of his paws, with the thickness of his limbs, plainly 
evince that no othei animal m the foiest is capable of 
opposing it He has a veiy bioad face, that, as some 
have imagined, resembles the human It is siiriounded 
with very long haii, which gives it a veiy majestic an 
The top of the head, the temples, the cheeks, the undei- 
jaw, the neck, the hi east, the shouldei, the liindei part 
of the legs, and the belly, aie fuinished with it, while all 
the lest of the body is covered with veiy short haii, of a 
tawny colour “ The length of the hair in many parts, 
and the shortness of it m others, selves a good deal to 
disguise this animal’s leal figure The breast, foi instance, 
appears very bioad, but m reality it is as narrow and con- 
tracted m piopoition as that of the geneiahty of dogs and 
hoises For the same leason, the tail seems to be of an 
equal thickness fiom one end to the othei, on account of 
the inequality of the haii with which it is encompassed ; 
it being shelter neai the insertion, wheie the flesh and 
bones aie large, and growing longei in pioportion as its 
leal thickness lessens towaids the point, where it ends in 
a tuft The hair about the neck and the breast is not 
different fiom that on the lest of the body, except in the 
length of it , 1101 is each haii pointed, as in most othei ani- 
mals, but of an equal thickness fiom one end to the other. 
The neck is veiy strong, but not composed of one solid 
bone7 as Aristotle has imagined , on the contrary, though 
very shoit and musculai, it has as many bones as the 
camel oi the horse , toi it is universal to all quadrupeds to 
have seven joints m the neck ; and not one of them have 
either moie oi less However, the muscles in the neck of 
the lion, that tie the bones together, are extremely stiong, 
and have somewhat the appeal ance of bones , so that an- 
cient authors, who have treated of this animal, have mis- 
taken the whole for a single bone The tongue is lough, 
and beset with prickles as hard as a cat’s claws ; these 
have the grain turned backwards , so that it is probable 
a lion, if it should attempt to lick a man’s hand, as we 
are told it sometimes does, would teai off the skin The 
eyes aie always bright and fiery ; nor even in death does this 
terrible look forsake them In short, the structure of the 
paws, teeth, eyes, and tongue, aie the same as in a cat, 
and also in the inwaid parts these tuo animals so nearly 
VOL II — 27-28. X 
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resemble cub other that the tinatomist s efuef tlislinctioii 
arises mcrLl) from the siw. 

niebottW ns sm obsitsitl l)efoTc a tmnv sslaeU 
proas c^try )cnr longer as the nnunnl groirs nhltr the 
lioness IS uitlioiit this onmiieiit at cstrj age 'ibis mine 
IS not coirsc or rough as in a howe but comjKiscd of the 
aninc h ur uitii the rest of the hoc]) lengthened and sinning 
Tlie nnne ns a ell as the rest of the 1 k»i 1) iiofajxlloa 
colour nor IS there c;cr nit} differtnce to In. found m llie 
colour of one hon from that of anotlur Int the ancients 
might have said concerning black lions or a lute or strmLctl 
like the tiger is not conrimictl hy modem experience so 
that these sancties have never been seen or exist no 
longer 

It IS usualh supposed that the hon is not posscsst'd of tiie 
sense of smcihng in such pcrfc'Ction as most other animals 
It 13 also observed that too strong a light grealJv incom 
modes him nns is more than probable from the fomn 
tion of Ins c}cs ulncli like those of the ent seem /itted fo 
seeing best in the dirk lor this reason he seldom appears 
in open div but ravage's chiefl) b) night and not onlv tbe 
hon but all other animals of the cat kind arc kept off by 
the fires uhich the inlnbitants light to preserve tlicir herds 
and flocks the brightness of the flirnc dizdes their eves 
which are onl} filled for seeing in the dirk and the) arc 
nfmd to venture bliiidl) into those plices winch thej know 
to be filled with their enemies 3t is equall) true of all 
tins kind that they hunt nther bj the sight than the smell 
and it sometimes happens tint the hon pursues either the 
jack'll or the wild dog while the) are liunlmg upon the 

•icent and when they have run the Least down, he comes 

in and monopolizes the spoil From lienee orobabl) im) 
ln\e arisen the story of tlie hons provider lliese httle in 
dustrious animals may often it is true provide a fe*ast for 
the lion but they have hunted mealy for themselves 
and he is an unuelcomc intruder upon the limits of their 
tod 

The lion when hungry boldl) attacks all animals that 
come in liis way but as tie la very fomiidable and as they 
all seek to avoid him he is ofien obliged to hide in order to 
take them by surprise For this purpose he crouches on his 
bellv m some thicket or among the long grass which «s 
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found in many parts of the forest; in this letreat he con- 
tinues, with patient expectation, until his prey comes within 
a proper distance, and he then springs after it, fifteen or 
twenty feet fiom him, and often seizes it at the fiist bound 
If he misses the effort, and in two or three reiterated springs 
cannot seize his prey, he continues motionless for a time, 
seems to be very sensible of his disappointment, and waits 
for a more successful opportunity In the deserts and forests, 
his most usual piey are the gazelles and the monkeys, with 
which the tori id regions abound The lattei he takes when 
they happen to be upon the ground, for he cannot climb 
tiees like the cat or the tiger. He devouis a great deal at a 
time, and generally fills himself for two or three days to 
come His teeth aie so stiong that he very easily breaks 
the bones, and swallows them with the lest of the body It 
is reported that he sustains hunger a very long time, but 
thiist he cannot support in an equal degiee, his temperament 
being extremely hot ; some have even asserted that he is in 
a continual fever He drinks as often as he meets with 
water, lapping it like a cat ; which, as we know, drinks but 
slowly He geneially requires about fifteen pounds of raw 
flesh in a day , he prefers that of live animals, and particu- 
larly those which he has just killed. He seldom devours the 
bodies of animals when they begin to putnfy , and he chooses 
lather to hunt for a fiesh spoil, than to return to that which 
he had half devoured before However, though he usually 
feeds upon fresh piovision, his breath is veiy offensive, and 
his urine insupportable. 

The roaring of the lion is so loud, that when it is heard 
in the night, and re-echoed by the mountains, it lesembles 
distant thunder This roar is his natural note ; for when 
enraged he has a different growl, which is short, broken, 
and reiterated The roar is a deep hollow growl, which he 
sends forth five or six times a day, particularly before rams 
The cry of angei is much louder and more formidable 
This is always excited by opposition ; and upon those occa- 
sions, when the lion summons up all his terrors for the com- 
bat, nothing can be more terrible. He then lashes his sides 
with his long tail, which alone is strong enough to lay a man 
level. He moves his mane in eveiy direction , it seems to 
rise and stand like bristles round his head, the skin and 
muscles of his face are all in agitation ; his huge eye-broivs 
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ln!f co\t.r l»s lie ili^co^cri liti teeth 

uhich nre fornieil ntllitr for di ■•tnjctirm t!n« clie%Mng lu^ 
food ht rIkws IviR toopii co\tad witli jKunLi niiil extendi 
Ins clws nlireh n{)|>nr nhnost ns lon^ ns n iinn s finj;irs 
rrejnred ni tins nnuiur for wnr thta nre fese nnmnls lint 
ujU iLoUirt to tnpge him nml tun the boldest of the hu 
imn kind nru diunttd nl his npprmch Jlie tltjdnnt tlic 
rliinoaros the tiger find the iiijjjiojiotimos nrt the onl/ 
nninnis lii it nre not nfrnd singU to tnnkt o]i[>osition 

Nciertheless neither the it•op^rtl nor the uild Iwir if 
proioked mil shun the cniidnt the} do not seek the hon 
to attack hut mil not fit nt his rpproncli tint wait his 
onset iihicli he neldoin tinkts unless enniptliid h) liunger 
the) then exert all their strength mid an soniilinies snccc's 
fill Wq are told of the coiiihit of n lion and a mid hoar 
in a incadovi near Algien uhich conlinind for a long time 
a\ath incredible obslinaq At last, both ucre sea-n to fall In 
tlic uonnds thet had gnen each other and the ground nil 
nbonl them uas coicrcd mlh their blood Hit st instances 
lioweaer nre stf} rare for the lion is in genind the undis 
putid master of the forest Man is the onlv creature that 
attacks him uith almost certun success mill the assistance 
of dogs and horses whith arc tnmed to the pursuit fliese 
animals that m a st itc of mlure would hast fled from the 
presence of the hon in on ngouj of consternation when con 
scious of the assistance of man become pursuers in their 
turn and boldl) lumt their natural tsrant llie dogs are 
alu ija of the large brtetl and the horses themsehes as 
Gessner assures us must be of that sort called c/tarofu or 
lion ejed all others of this kind fl\ing at tlie sight of tlie 
hon and endcaiounng to throw tlicir nders U^len the 
hon IS roused lie recedes mlh a slow proud motion litneier 
goes off directlj foniard nor measures Ins pacts e’qiialli 
but takes an oblique course going from one side to the 
other and bounding rather than running hen the lum 
ters appro icli him thej either shoot or tlirou tlieir jaiehns 
and m this inanne disable liiiii before he is attacked b} the 
dogs many of wliom he would otherwise destroj He is 
very vivacious and is never killed at once hut continues to 
fight desperately even after he h\s received his mortal blow 
He IS also taken b) pit fdls the natives digging a deep 
hole in the ground and covenng it shghtl) over mtli sticks 
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and earth, nlnch, however, give way beneath Ins w^eight, 
and he sinks to the bottom, from wlience he lias no means 
of esc.ipe But the most usual mannei of taking this ani- 
mal IS while a cub, and incapable of lesistance The place 
near the den of the lioness is generally well knowm by the 
greatness of hei depiedations on that occasion , the natives, 
therefore, watch the time of her absence, and, aided by a 
swift horse, cariw’ off her cubs; winch they sell to stiangeis, 
or to the great men of then countiy ” 

The lion, while )oung and active, lues by hunting in the 
forest at the greatest distance from any human habitation , 
and seldom quits this letieat wlnle able to subsist by his 
natural industiy , but when he becomes old, and unfit for the 
pin poses of surprise, he boldly comes dowm into places moie 
frequented, attacks the flocks and herds that take sheltei iieai 
the habitation of the shepherd or the husbandman, and de- 
pends rathei upon Ins couiage than his addiess foi support 
It IS lemarkable, how'ever, that when he makes one of these 
desperate sallies, if he finds men and quadrupeds in the same 
field, he only attacks the latter, and nevei meddles w'ltli men, 
unless they provoke him to engage It is obseived that he 
prefers the flesh of camels to any other food he is likewise 
said to be fond of that of young elephants , these he often 
attacks before their trunk is yet grown , and, unless the old 
elephant comes to their assistance, he makes them an easy 
piey 

The lion is terrible upon all occasions, but particulaily at 
those seasons w'hen he is incited by desire, or when the 
female has brought foith It is then that the lioness is seen 
followed by eight oi ten males, who fight most bloody battles 
among each othei, till one of them becomes victorious ovei 
all the lest She is said to bring foith in spring, and to 
pioduce but once a yeai “ With lespect to the time of 
gestation, natuialists have been divided, some asserting that 
the lioness went wuth young six months, and others but two 
The time also of their giowth and then age have hitherto 
been left m obscuiity, some asserting that they acquned 
then full growth in three years, and others that they requiie 
a longer period to come to peifection, some saying (and 
among this nuinbei is Mr Buffon) that they lived to but 
twenty, oi twenty-tw^o yeais at most; others making then 
lives even of shortei duiation All these doubts aie now 
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reduced to ccrlamlj for we Ime fmd nc^crnl of tlie«c am 
tnats bad ui tlic ioucr ao Uiat the nnnncr of tbcir co|>a 
htion tliL tune of tlieir gestation Oic nuniW they bnng 
forth, and tltc tinsc the) take to come to perfection are nil 
pretty uell known Although the lion emits Ins unne Inch 
wards jet lie couples in the ordinar) manner, and as was 
said before hia intcnml stnictiiri in almost es cry respect, 
aseinbles tliat of a cat Jlie lioness houcser is U|>on 
tliese occasions particular!) fierce ntid often wounds the 
lion in a ternble manner She goes siitli )oung as I am 
assured b) her keeper no more fiian fise montlis the joung 
ones uliieli arc neser fiiort than two in numlier sthen 
brought forth are about the si/e of n large png dog harm 
less pattj and plajful thej continue the tent for twchc 
montlis and the nniinal is iiioa tlnn fist jears in coming 
to perfcetion As to its age from its impnsonwl state sre 
can ime no certamts since il »s aer) probable tliat being 
depmed of Us natiira! cliiimte food and exercise its hie 
must be scrj much abruUed lloncstr natomhsts Ime 
hitherto bexn greatl) inistikcn ns tothc length of its exist 
tnce ^ Die great he hon calicti winch died in the 

)tir 1/CO was knouai to hate been m the lower for aboie 
seient) )cars and onclatclj diclthca which was brought 
from tlie rncr Gambia that died aboie sixti lhae Jhc 
lion therefore is a scry long hsed annual and scrj proba 
bl) in his natise forests his age execerds estn that of man 
himself 

In this animal all the passions c\en of the most gentle 
kind are in excess but particular!) tJic altaclunent of the 
female to her )ouiig Ulie lioness though naturally less 
strong less courageous and less inischieious than the hon 
becomes terrible when she has got )oung ones to proiade 
for Slie then makes her incursions with men moa mtre 
pidity than the lion himself she throws herself indiscnim 
nately among men and other animals destro)S without dis 
tinction loads herself with the spoils nnd brings it home 
reeking to her cubs whom she accustoms betimes to cruelt) 
and slaughter She usually bangs forth m the most retired 
and inaccessible places and when she fears to haie her re 
treat discovered often hides her tracks by running back her 
ground or by brushing them out with her tad felie some 
times also when her opprehenMons are great transports tlicin 
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from (»no place lo anotlicr, and if obstructed, defends them 
with delcrmined courage, and fights to the last. 

The hon is chiefl) an inhabitant of the torrid 7one; and, 
as was said, is alua}s most formidable there; ne\ertheless, 
he can subsist in more temperate climates, and there uas a 
time \'ihcn even the southern parts of Europe were infested 
h} him. At present, he is onl) found in Africa and the East 
Indies; in '^ome of which countries he grows to an enor- 
mous height The lion of Bddulgeiid is said to he nearly 
fi\e feet high, and between nine and ten feet from the tip of 
the nose to the insertion of the tail Wa ha\e in the Tower, 
at present, one of aho)c four feet high, that was hi ought 
from Morocco, which is the largest that, for some time past, 
has been seen in Europe. The ordinal*} sue is between three 
and four feet; the female being, m all lier dimensions, about 
one-third less than the male There are no lions m Ame- 
rica; the Puma, which lias recened the name of the Amc- 
‘ixean li07i, IS, when compared, a rci*}' contemptible animal, 
haMUg neither the shape, the sue, nor the mane, of the hon; 
being know'll to he extremely cowardly, to climb trees for its 
pre} , to subsist rather by its cunning than its courage, and 
to he inferior even to the animal that goes by the name of 
the Amcncan (igcx AVe ought not, therefore, to confound 
this little tieacherous creature w'ith the hon, which all the 
ancients have concurred m denominating the IiX?ig of beasts, 
and w'hicli they have described as biave and merciful " In- 
deed, the numeious accounts w'hich they haie given us of 
this animars generosity and tenderness, shew' that there 
must be some foundation for the general belief of its good 
qualities, for mankind seldom eii w'hen they are all found 
to unite 111 the same stoiy Uow'evei, peihaps, the caution of 
Aristophanes, the comic poet, is better follow'ed m practice, 
who advises us to have nothing to do w'lth this cieatuie, but 
to let the lioness suckle her own w'helps 
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i iiE nnciLiiti h il n in\mp Jhnl rtf the prrtrorj tt the 
vioft hcnuttfal amnn^ ftrtlt so tr the it^rr ft/tton^ ifuodru 
^ttds • In f^ct no con l»« *non !«*anttfiil than 

tins onninl tht of !«* Injr, wlucli lies 

inucli finiootlicr nrnl ihmn wit)i rbri^hlnm tlnrmcn 
tint of tilt Itopartl tlicixtnint of tlit stmk-i nitli 

uhich lit 19 nnrktd rrnd the hrij^hl ullou colour of the 
ground nliich tilt wIi'tfMfi At onct slrikt iht lithoIiUr Fo 
this b«r\ut\ of colounng nihlul m fXtntnth clepnt fonn 
much hrgtr inilctt! than that of tin leojnnl but moa 
slender iiiort (Ulinte ntid l>c9rHnhin^ tht ni09t cxlrcmt 
smftncss nnil ngihtt Unlnp|iilv hoiutcr tlm animals 
disposition js fl9 innchiettmi ns its form is ntlrnirahlt « ai if 
Providence ms mlling to shew tlit snnll value of bciulv hy 
bestowing it on tlit most noxious of qinthupttls W t Imc 
at prestnt one of these amnnU vn the lower vvlncli to the 
Mew appears tlic most goml natiind and Inniilcss creature 
m the world its ph)8tognoin) is far from furct or angry 
It has not the commanding sltrn counknanct of tlie hon 
but a gentle placid air }et for all tlii« it is fierce and 
savage be)ond measure ncitlicr coraction can temfv nor 
indulgence can lime it 

Tlie chief and most obscnabic distinction m tlie tiger 
and in which it differs from all others of tlie mottled kind 
13 m the shape of its colours which nin in streaks or bands 
in the same direction as Ins ribs from the back down to 
the bell) Tlie leopard the panther and the ounce are all 
partly covered like this animal but with tins difftrcnce 
that their colours are broken in spots nil over the hod) 
wliereas in the tiger the) stretch lengthwise and there is 
scarce a round spot to be found on lus skin Be ides this 
there are other obscnablt distinctions tlie tiger is much 
larger and often found bigger even than the hon himself 
It Is much slenderer also m proportion to its sim its legs 
shorter and its neck and bod) longer In short of all 
other animals it most resembles the cat m shape and if 

* Tantem autem prastat pulchntudjnc tigns inter nlias ficnxs quan 
^ turn inter ^olucres pa\o 
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we conceue the latter magnified to a very great degiee, we 
shall lune a toleiable idea of the foimei. 

In classing carnivorous animals, we may place the lion 
foicmost ,■* and immediately aftci him follows the tiger, 
which seems to partake of all the noxious qualities of the 
hon, without sharing any of his good ones. To pride, 
courage, and strength, the lion joins greatness, clemency, 
and geneiosity, but tbe tiger is fierce without provoca- 
tion, and cruel without necessity The lion seldom lavages 
except w’hen excited by hunger; the tigei, on the con- 
trar)^ thougli glutted with slaughter, is not satisfied, still 
continues tlie carnage, and seems to have its courage 
only inflamed by not finding icsistance In falling in 
among a flock oi herd, it gives no quaiter, but levels all 
with indiscriminate cruelty, and scarce!}^ finds time to 
appease its appetite, while intent upon satisfying tlie 
malignity of its nature It thus becomes the scourge of the 
countiy where it is found ; it feais neithei the threats 
noi the opposition of mankind , the be.ists, both wild and 
tame, fall equally a saciifice to its insatiable fuiy, the 
young elephant and the ihinoceros become equally its prey, 
and it not unfiequcntly ventures to attack even the lion 
himself 

Happily for the lest of nature, that this animal is not 
common, and that the species is chiefly confined to the 
warmest piovmces of the East The tiger is found in 
Malabar, m Siam, m Bengal, and m all tlie countiies 
which are inhabited by the elephant or the ihmoceios 
Some even pietend that it has a fiiendship foi, and often 
accompanies the latter, in oidei to devoui its exciements, 
which serve it as a puige. Be this as it will, theie is no 
doubt but that they aie often seen together at the sides of 
lakes and iiveis, where they are probably both compelled 
to go by the thirst which, m that toirid climate, they must 
veiy often enduie It is likely enough also that they sel- 
dom make wai upon each othei, the ihinoceros being a 
peaceable animal, and the tiger knowing its stiength too 
well to ventuie the engagement It is still moie likely 
that the tigei finds this a very convenient situation, since 
it can theie suipiise a gieatei numbei of animals, which 

^ The remainder of this description is taken from Mi Euffon, except 
wheie marked with commas 
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nri. compelled tlutlitr from Iht '•'tme mntiu« Infict jt 
IS gtmmll) Knoun to lurk nenr siicli jhres ulafL tt ini an 
uppnrtunitj of tlinosmg itspni or mtliir of rnnlljphing 
Its nnssrtcrts ^\li(n il Ins killttl one tt often gois to 
ikstroj others swMlowjng thnr !jioo<l down nt Iirpe 
dnughts nml settiunp nllttr glulttd linn s-rtnltd with 
Its nhuml'Mtce 

IIouLur uliin it Ins ktlKil n lirgt nniinni siicli ni a 
lionc or n InifTilo it miimdi'itd) begins to dtiotir it on 
the spot ft'iring to bt ibstiirlHd In order to fml at its 
enst It nrncs nflf its prt) to the fornl dnggtnjr it along 
oilh such t lie lint tbt sniftness of its motion setms 
smrcclj rctirdtd b) the tnorinmis Imd it ausinms Irom 
this alone we moj of its stnngth but to Inu n 

more just idti of (lus jnrticular Itl ns stop n moment 
to consider the (htneiisions of this most fomndsblt- enn 
tiire Sornt tnotlbrs Inst coiiipnnil it for size to n bor*e 
and others to n bti/Tdo sslnlt others Ins r conttnteil them 
seises uith snsing that it js imicb hnjtr than n lion c 
Inse recent necounti of tins nmiinl s niopntuiU that 
deserse tljc utmost confidence Mr IlufTon Ins iKen w 
sured bj otic of lus friends tint be siu a tiger m the hast 
Indies fifteen feet long Supposing tint he means in 
cUuling tlie tad this nninnl ollouing four feel for that 
must Inst been elcsen feet from the tip of the nose to the 
insertion of the tail Indeed that uhicb is noss m the 
'lower 18 not so large being ns well as I could measure sk 
fed from the tip to the insertion and the tad ssas tlirec feet 
more Like all the rest of its kind its motions are imffidar 
and desuitor) it bounds rather than runs , nnd bhe incm 
rather chooses to tal e its prc} b) stirjirise than to be at tlu- 
trouble of hunting it down How hrge a !e*ap it can 
at once we maj casilj judge b) comparing what it might do 
to what ue see so small an nnmial as the cat nctualh pd 
form Tlhe cat can bap seseral feet at a bound and the 
tiger who is ten tunes ns long con no doubt spring pt® 
portionably 

Hie tiger is the onlj animal whose spint seems un 
tameable Neither force nor constraint neither laolcncc 
nor flatter) can pres ail in the least on its stubborn nature 
Tlie caresses of the keeper hnie no influence on their heat 

of iron and time instead of roolhfjmg its disposition on/ 
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BelATS to inciease its fieiceness and malignity The tiger 
snaps at the hand that feeds it, as w ell as that by which it is 
chastised; eieiy object seems considered only as its p'oper 
piey, uhicli it deioms Mith a look, and, although confined 
by bars and chains, still makes fiintless efibits, as if to shew 
its malignity 11 hen incapable of cxeiting its foice ” 

To give a still more complete idea of the stiength of this 
terrible creatuie, lie shall quote a passage fiom Fathei 
Tachaid, who iias an ejc-witness of a combat between a 
tiger and tliiee elephants at Siam For this puipose, the 
king ordered a lofty palhsade to be built of bamboo cancj 
about a hundied feet squaie, and m the midst of this weie 
thiee elephants appointed foi combating the tiger Theii 
heads, and a part of theii tiiink, iieie covered with a kind 
of aiinoui, like a mask, which defended that pait fiom 
the assaults of the fieice animal iiith ivhicli they weie to 
engage. As soon, says this author, as we iiere airived 
at the place, a tiger was biought foith fiom its den, of 
a size much larger than we had evei seen befoie It was 
not at first let loose, but held with coids, so that one of 
the elephants appioaching, gave it thiee or four teirible 
blows with its tiiink on the back, with such foice, that 
the tiger ivas for some time stunned, and lay without 
motion, as if it had been dead. Howevei, as soon as it 
was let loose, and at full libeity, although the fiist blows 
had gieatly abated its fuiy, it made at the elephant with 
a loud shiiek, and aimed at seizing his trunk But the 
elephant, wimkhng it up with gieat dextenty, received the 
tigei on his great teeth, and tossed it up into the an . This 
so discouraged the fuiious animal, that it no moie veiituied 
to appioach the elephant, but made seveial cucuits lound 
the palhsade, often attempting to fly at the spectatois. 
Shoitly aftei, thiee elephants weie sent against it, and 
they continued to stiike it so teiiibly with then tiunks, 
that it once moie lay foi dead; and they would cei- 
tainly have killed it, had not there been a stop put to the 
combat. 

Fiom this account, we may leadily judge of the stiength 
of this animal, which, although i educed to captivity, and 
held by cords , though fiist disabled, and set alone against 
thiee, yet ventuied to continue the engagement, and even 
that against animals covered and piotected fiom its fuiy. 
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' Cnpt’iiii Ilntnikon infunriv ih (hit tri the ^iitidih 
ll'ijdis (lotninjorn tlurt nn iJmt ^ort< of m the 

wood's nod tint tliL '(wnliMt nn tiit hrrrr^t ilij» m not 
nbo\L two fid hii,h (« In. t-xtrinnlj cuiiron/, ami 

diltglits in lumno flisli Hicittiond kind ii almul thrtf 
flit lii^li nnd hiiiiU dttr nod uih! ho^i Iniidc 5 the httli 
nmnnl whicli lin Ikmi n!n*ndv diicnlHd midtf llit jnmc 
oi x\\L c/iet rtilnin at (ittuten tUer /lie t/j,t*f of thr /argent 
•lort 11 aboic thric ftil nnd n half high but nllliough cn 
doiud with crntir |muiri n In »io iiunni io ninciotM 
ns dtlier of tht fonntr Hiii forinidibli wmnd wJnth ii 
called the roi/n/ tt^cr (ont ofuhiih wt late nt jirornt m 
the Power) dots uni i«iii so nitnoiii nor mdiugiroti^ 
and IS cim more cownrdly A jK'aiaiil in that com try 
as this tniillir iiifontii m Ind n ImfTdo fillin into n 
tlingniiri nnd while he went for nuMtnrici thtre mnt a 
large tiger tint with its single itriivth dn» forth the 
nnimal winch the iimtid force of iniiu nun could not 
cflect ^\'htn the iicojdc ntimicrl to tfic plan llie first 

object tlie) beluld wni tbt ti5,tr who bid tlirown tbt huf 
fdo our Its shoulder os o fox does n j,oo t and 
cirr)ing it awn) with the feet iijwnn! towirds its den 
howdor ns soon m it iiu the men il let fill iti pre) and 
instiiith fled to the woods hut it hid pruiouil) killed 
the buffalo mid sucked its blood niul no doubt the people 
were ler) well satisfied with its rctreit It itn) be obstned 
tliat some List Indnn bwfiilocs wei^h nl>o\e a tliousand 
pounds wlncli is twice as htivj ns the ordimr) run of our 
blick cattle so tint from hence wc iiny form a conception 
of tlje enormous strength of tins ntncious iinmnl tint 

could thus run off wilhnweicht nt least twice ns great as 

that of Itself 

Were this inimil ns conmion ns the pinthcr or eyeu 
ns the lion himself thus furnished ns it is with the power 
to destro) nnd the ippetite for slnughter the counti) 
would be iininlnbitible nlicre it resides Jlut luckih the 
species IS extreniel) sciret nnd his been so since the 
earliest accounts we Imt hid of the tiger About the 
times of Augustus ue ire assured b) Plinj • tbit "hew 
panthers were brought to Rome bv hundreds a single tiger 
Was considered is in extraordinin sight and be tells us 
* Pitn Hist Nat lib lu c 1" 
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that the c'mperoi Claudius was able to piocuie foui only; 
which shews how difficultly they weie piocured The in- 
credible fieiceness of this animal may be, m some measuie, 
the cause of the scaicity which was then at Rome, since it 
was the opinion of Vario, that the tigei was never taken 
alive but its being a native only of the East Indies, and 
that paiticularly of the warmei legions, it is not to be 
wondered that the species should be so few.” 

"We may, theiefoie, considei the species of the tiiie 
streaked tiger, as one of the scaicest of animals, and much 
less diffused than that of the hon As to the numbei of its 
young, we have no certain accounts , however, it is said, 
that it brings foith four oi five at a time Although fuiious 
at all times, the female, upon this occasion, exceeds hei 
usual rapacity; and, if hei young aie taken fiom hei, she 
puisues the spoilei ivith incredible lage, he, to save a pait, 
is contented to lose a pait, and diops one of her cubs, with 
which she immediately returns to hei den, and again puisues 
him 5 he then drops anothei, and by the time she has letuined 
with that, he geneially escapes ivith the lemamder If she 
loses her young entiiely, she then becomes despeiate, boldly 
appioaches even the towns themselves, and commits incie- 
dible slaughtei The tigei expresses its lesentment in the 
same mannei as the hon , it moves the muscles and skin of 
its face, shews its teeth, and shiieks in the most frightful 
manner Its note is very diffeient fiom that of the lion ; 
being lather a scieam than a loar: and the ancients ex- 
pressed it veiy ivell, when they said, that tigudes indoimtcs 
rancant i iigiuntque leones 

The skin of these animals is much esteemed all over the 
East, paiticulaily in China, the mandaiins covei then seats 
of justice in the public places with it, and conveit it into 
coverings for cushions in wmtei In Euiope, these skins, 
though but seldom to be met with, are of no gieat value, 
those of the panthei and the leopaid being held m much 
greatei estimation This is all the little benefit we deiive 
from this dieadful animal, of which so many falsehoods have 
been lepoited, as, that its sweat was poisonous, and the 
hail of its whiskeis more dangeious than an envenomed 
allow But the real mischiefs which the tigei occasions 
while living are sufficient, without giving iniaginaiy ones to 
^ Tigiis vivus capi adhuc non potuit Var deLing Lat 
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t)Ut what signifies mentioning some tiifling difleience, and 
from tlienec bceoimng authors of a new name, when the 
difference might liave oiigmally pioceeded either fiom cli- 
mate, soil, 01 mdisciimmate copulation ^ 

The cougars aie extiemely common m South Ameiica, 
and, uheie the towns bordei upon tlie forest, these make 
frecpient inclusions by night into the midst of the sheets, 
earning off fowls, dogs, and other domestic cieatuies 
They are, howeiei, but w'eak and contemptible, coinpaied 
to the great tigei, being found unable to cope with a single 
man The Negroes and Indians are veiy dexterous in 
encountering them , and some, even foi the sake of their 
skins, seek them m then reheats The aims in this com- 
bat, seemingly so d.ingerous, aie only a lance of hvo or 
three yards long, nuide of lieavy wnod, wath the point 
hardened m the hie, and a kind of scymetar, of about 
thiee quarteis of a )aid in length Thus aimed, they 
wait till the tigei makes an assault against the left hand, 
w^hich holds the lance, and is wTapped up in a shoit cloak 
of baize. Sometimes the animal, aw'aie of the dangei, 
seems to decline the combat, but then its antagonist pio- 
vokes It w'lth a slight touch of the lance, in oidei, wdnle he 
IS defending himself, to stiike a suie blow' As soon, theie- 
foie, as the cieatuie feels the lance, it giasps it wath one 
of its paw's, and wath the otliei stiikes at the aim wdiich 
holds it Then it is that the peisoii nimbly aims a blow 
wath Ins scymetar, which he kept conce.iled, wath the other 
hand, and hamstiings the cieatuie, w'hich immediately 
diaws back eniaged, but instantly i etui ns to the chaige 
But then leceiving aiiothei stioke, it is totally depiived of 
he pow'ei of motion , and the combatant, killing it at his 
leisure, stiips the skin, cuts oflf the head, and i etui ns to 
Ins companions, displaying these as the tiophies of Ins 
victoiy 

This animal, as we are assuied, is often moie successful 
against the ciocodile , and it is the only quadiuped in that 
pait of the w'oild that is not afiaid of the engagement It 
must be no unpleasant sight to obseive, fiom a place of 
safety, this extiaoidmaiy combat, between animals so tei- 
iible and obnoxious to man Such as have seen it, desciibe 
it 111 the following mannei "Wlien the tigei, impelled by 
thnst, that seems continually to consume it, comes down 
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to tilt- (lifitrrnetn Ik-Iwwii t)in nnd tin ;,rcil pn 

thcr nor ln^^- tliq conudtrttl it< ilMtriinifntioiM n< lufii 
cJtnt to (.utulc It to nnotlicr naiiiL It Ini l/i{)i<rto l/itrt 
fort tone mult r iht imm of t!ictroi\un orMsTiUKof 
Stutgtl wlitrt it ji tlutfl) foiinil Iltt ihfilrtncti iKluttn 
this nniiinl nnd tin. forimr nrt tlit lir^t (»uilhtr 

IS ofttn found to In six fill Imij? froni tin t»(» of iht no*ff 
to tliL HI crtion of tin till tin jnntlnr of Snti;'il m no 
iiUmt four Hit l-irgi jnntiuf n intrltt! with ‘uo'i in 
tin unmnr of n rou tint is fiM or six imli n mntl “f 
circle nnd there is j,ininlli n Hr/Jt one in llie niiddlt 
'Jin lenpird of '"tiupn! Ins o iniich more iH'nntifiil emt 
the jiilou is imire hrillnnt nml tin spots nrt simller nnd 
jiot dispose d m nOj^s hut in clusters As to tin rest thev 
ore both uliitish iniiltf tin btlK the lul iii both H 
prettj long hut rnther longer in propt'rtion in the litter 
tinn in tin former Jo these luo niminli whose ild^tr 
ences seem to be so left tnmiiti «t nn> ndd fl third 
rnnnli the jaguar or lAvritm of Armnn 'll**’ 
tier} res(ett rtsemhlts tin tuo fomier t'xctpl m th*- 
thsnositioii of Its spots nnd tint its neck nnd held art 
ntlier streaked thin sjxittid 'lln jiguar is also siid to 
he lower upon its legs nnd less than tin leopard of tens 
pal Jhese three c|uu!ro{>eds ns wc set In\e but set) 
iliglit difrertnces nnd tin nnncipal distinction u^ed 
Mr BulTon is taken from the size the first ns In sais 
JS usudl^ SIX fent lonp tin second four feel and the 
last about three houttcr it appears from the parlinilar 
subjects of his ilescriptioii tint tin panther m his posses 
Sion was not aboic- three feet seien meins long 
leopards skin uliich In describes was nhout four and tint 
the jaguar at tuo )ears old was between two and 
feet Jong which when come to its full growth would 
no doubt be four feet !on^ as well ns tin two former 
1 rom hence therefore we iiiij conehule that the size in 
these animals is not sufiieient to m ike n ihstmction among 
them and that those who edled them dJ three bv the 
indiscriminate names of the leopard nnd tin p uithcr i 
not right were at leist excusahle Of those whnh are 
now to be seen in the loner the jaguar or the America^ 
panther is rather the largest of tin three and is hj no 
means the contemptible inimal whnh Mr Buffon describes 
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it to be the leopaid is the least of them, and has, by some 
travelleis, been supposed to be an animal pioduced between 
the panthei and the ounce, an animal which it lesembles, 
but is less than any of the foimei These thiee animals we 
may, theiefoie, lank togethei, as they agiee pietty iieaily 
in then lobe, then size, then dispositions, and then 
feiocity 

We come next to an animal confessedly diffeient fiom 
any of the foimei, being much smallei, and its coloui moie 
inclining to white Its name, howevei, m oui language, 
has caused no small confusion It has been geneially 
called by foieigneis the onza, oi the ounce, and this name 
some of oui own wiiteis have thought propei to give it, 
but otheis of them, and these the most celebiated, 
such as Willoughby, have given this name to a diffeient 
animal, with a shoit tail, and known to the ancients and 
moderns by the name of the lynx I confess myself at a 
loss, m this case, whom to follow, the alteiation of names 
should be always made with gieat caution, and nevei but 
111 cases of necessity If tve follow Willoughby, theie 
will be an animal of the panthei kind, veiy distinguish- 
able fioin aU the lest, left without a name, and if we 
lecede fioin him, it will seive to pioduce some confusion 
among all the numerous class of leadeis and wiiteis who 
have taken him foi then guide, howevei, as he seems him- 
self to have been an mnovatoi, the name of the lynx having 
been long adopted into oui language before, it was unne- 
cessaiy to give the animal that boie it another name, and 
to call that creatuie an ounce, which our old writers had 
been accustomed to know by the Latin appellation , for 
this leasoii, theiefoie, we may safely ventuie to take a 
name that has been long misapplied, fioni the lynx, and 
lestoie it to the animal in question We will, theiefore, 
call that animal of the panther kind, which is less than 
the panther, and with a longei tail, the oinice , and the Iiiix 
may leiiiam in possession of that name by nlncli it was 
known among all our old English miters, as well as by all 
antiquity 

The OUNCE, or the onzv of Linnieus, is much less 
than the panther, being not, at most, abo\e three feet and 
a half long howevei, its hair is much longer than that of 
the panther, and its tail still more so The panther of 
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four or fuL fict lonij n i'll! nf !mt tuo fitt or tno 
fcttundalnlf IIil ounct n l»ul nhoiit that feet 

hai a tnd ofim longer t!nn the rtit of it< hod) Hjc 
colour of the ounce is also fliipantl} ilifTirtnl licnig 
miller more intlining to n crt'nin colour ulucli m dccjJtr 
on tlie bncK and nliittr (ou-ards tlit IhIK 'Hil Inir on 
tlie back IS an inch and n Inlf long ninl tint on llie l>cll} 
ttto inches and a half ubtcli is imicb longer tlnn tlul of 
tin. panther Its snots aa disposenl prelt) inncli in llic 
same manner as tlit large panther except that on the 
liaunchcs it is ntlier trnrkcd uitli sln{>cs than mth 
spots 

Descending to animals of this kind that are still smaller 
«e find tlie catsmoustais nlncli is the ocelot of ^^r 
Biiffon or the tiger cat of most of those uho exhibit it as a 
shon It 15 less than tlve ounce bnt its rolit more bcauti 
fully tanegalexl It is an Amencan amtnal and is aliout 
tno feet and n half m length from tlie nose to tlie insertion 
of the tail It IS extreme!) like n cal except tint it is larger 
and slenderer tint its colours are more bcanlifol and its 
till! rather sliorter Die fur is of n reddish eolnur the n hole 
beautified nith Idack 8|>oti ami streaks of diHtrenl figure's 
Tliey are long on the b ick and round on the belli and paics 
On tile ears ore black stripe's ulucli run across hut 
other respects the) enlirth resemble those of n cal Diesc 
colours howeser ulucli naturalists Inie taken gniat pains 
minutely to desenbe arc b) no means permanent, being 
differentl) disposed m diHerent animals of tlie same species 
I remember to liaie seen an ammd of this size but whetlitr 
of this species I will not pretend to saj some jears ago that 
uis entire!) broun and was said also to haie come from 
\menca 

From this tribe of tbc cat Kind uitli spotted skins and a 
long tad ue come to another with skins diversified in hke 
manner but nith a shorter tail Ihe principal of these 
IS the MNX the name b) nliicli the animal uas knoun 
to Elian among the ancients mid to nil our old English 
unlers among those of a more modern dite Tins name 
has been corrupted b) the Portuguese into the word on c 
and this corruption Ims been adopted by Ra) uho has 
improperly called this animal the ounce after some of the 
foreign tnvellers Tlie first striking distinction betueen 
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the lynx, and all those of the panther kind, is in its tail, 
which IS at least half as shoit in piopoition, and black 
at the extiemity Its fur is much longei, the spots or 
the skin less vivid, and but confusedly mingled with the 
rest. Its eais aie much longei, and tipped at the points 
with a black tuft of hair The coloui lound the eyes is 
white, and the physiognomy moie placed and gentle 
Each hair of this animal is of thiee diffeient coloui s the 
loot is of a giayish blown; the middle led, oi of an ash 
colour, and the ends white This whiteness at the ends 
takes up so small a pait of the paiticular haii, that it does 
not prevent us fiom seeing the principal coloui, which 
is that of the middle pait, so that it only makes the sur- 
face of the body appear as if it weie silvered ovei ; howevei, 
the hail of which the spots consist has no vhite at the ends, 
and at the loots it is not quite so black as the othei pait. 
This animal is not above the size of the ounce, but is 
lather stiongei built, and it has but twenty-eight teeth; 
wheieas all the lest of the cat kind already mentioned have 
thirty 

Another animal of this kind is called the siagush, or, 
as Ml Buffon names it, the caracal It is a native of the 
East Indies, and resembles the lynx m size, m form, and 
even m the smgulaiity of being tufted at the tips of the 
ears However, the siagush dilFeis m not being mottled 
as the lynx is, its fui, oi lather haii, is lougher and 
shelter, its tail is lathei longei, its muzzle moie length- 
ened; its physiognomy moie fieice, and its natuie more 
savage 

The third and last animal that need to be mentioned 
of this kind, is that which Mr Buffon calls the serval, and 
which he has first desciibed It is a native of Malabar, 
lesembhng the panther in its spots, but the lynx in the 
shortness of its tail, in its size, and m its strong-built 
foim 

These seem to be all the principal distinctions among 
animals of the panther kind, from the largest of this tube 
down to the domestic cat, which is the smallest of all these 
fierce and mischievous vaiieties In all, their natuie seems 
pretty much the same, being equally fierce, subtle, cruel, 
and cowardly The panther, including the leopard and the 
^aguai, or American panther, as they aie the largest, so also 



\MM\IS OJ 


178 

nru till) tljc most (Innptrmrt of tliii hntl for tlic wliofc 
net of nrt noxiotiH tii j»i jiofttnn lo lliiir |»onir to tin 
intsclnif I 1 in ininhit tlit {firm! hlitittlL^ of Iiitiii 
AfritT mid Amtnn nml Imt m%ir littii aldt to intilUjily 
!)t\on(l the tornd 70111 Jim nrt prur^lh found in llit 
thickest niul lilt iiujit ( titmi^U (I Airtst nntl oftiri imr 
rtinott habilntinns ulitrt tin.) wntrh to ttri>ri't nil kinds 
of domestic nmrinls Ihf\ ttr) ^tldnin ninek iinn cun 
tliou^h provoked li) him, tht) ncin nllitr tlcsirtins of 
fimhiig s »ftt\ h} flight or I») cliiidniig trm nt uliith the^ 
art \tr) expert in tlin nntiiur nNo thu often pursiit 
their prt\ nml heing experl nt atizin^ it ns sull nhosc n 
helou tht\ ennse n sasi deitniction (}f nil other annuals 
these are the most ntdltn and estn to n prourh iinlaine 
able Hie) stili present llieir fltrct nnd trncheroiu spi 
ril uid at those phus where the\ art exposed to he ectn 
nnoiij, ethers we often ohsent tint while their keeper is 
fimilur with the hem or the Imr \el he is apprilitnsnt 
of tile large panllier nml kttps it hound with the shortest 
ch tin 

As tlio omiee differs from tlu^so in flgurt nml ize so also 
it stems to differ m disposition htiii" more mild tnttnhh 
uul lame Ihtst wc often see ns hiinnkss nnd innocent 
as tits and there is one nt present in the ioutr mth 
wlnth tlie keeper pins eiithout the siinllest npprelicnsion 
1 own I was not a little iiiicas> at first for the man when he 
jiiit his hand through the bars nnd called the nnirinl h) its 
n line hut was n good deal suqinsed to see the creature 
which one mipht suppose irritated h\ long coiifinenicnl 
come genti) up to hint stroke Ins hand walli its fict in 
the manner of a cat and testif) tlic utmost gentleness 
of disposition Jlie ounce theiefore is remarkable for 
beni^ tisil) tamed and 111 fact it is cinpIo)id nil oser 
the Last for the purposes of hutitmg Not indeed hut 
tint panthers tlienisehcs ore son ctnnes used for this pur 
pose but thej are neur thomughU subdued like the former 
being usual!) brought to the field in a carnage nml kept 
chained and caged until the) are shewn the gizcllt or the 
leveret uliich is their prej Tins tliej pursue rather h) 
three or four great springs than b) running If they seize 
It b) this sudden effort it finds no merc> but if it escapes 
from their first effort thej ne\er attempt to pursue and 
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appeal quite ili'^appninled and confounded it then inis- 
cli.uice It soinetniies happens that the) arc so inucli en- 
laired at it, tliat tin*) attack e\cn tlien cmplo}er, and Ins 
onh lesouroe to a\oid their fur) is to throw them some 
‘'in dl pieces of meat, wlneli he has bionglit with Inm foi 
that pnrj)o<;e 

'I he ounce, howtwoi, is not *50 dangerous; and is tieatcd 
with more confidence and f.imiliaiit) It is nsu.ilh hiouglit 
to the field liood-w inked heliind one of the lioisemeii 
When the game ajijiears, the ounce is instantly nncoieied, 
and shewn where it lies upon winch the fieice cieatnie 
darts like an arrow to the place, and seizes it at once, oi, 
missing It, remains motionless on the place It would he 
^anl to attempt ictne\ing its disgiace, hy continuing the 
pin suit, for, .dthough it hounds with gi eater agility than 
most othei annuals, )et it is slow and awkwaid in running, 
and has no means of finding the animal it puisues b) the 
smell, ns is common among those of the dog kind Fiom 
hence, tlierefoic, it .ippears, how' nmcli supeiioi the Euiopean 
method of hunting is to that of the Asiatic since w'hatev'er 
amusement this exeicise aflords must aiise from the con- 
tinuance of the chase, and fiom the fluctuation of doubt and 
expectation, winch raise and depress the puisueis by turns. 
All this an Asiatic hunter is depined of, and Ins greatest 
pleasure can scarcely he more than w'hat among us is called 
corasnig, in which the dog puisues the aiiniial, and keeps it 
constantly m view' 

But it must not he supposed that it is fiom choice the 
Asiatics use this method of chase, foi, no doubt, w'eie dogs 
seiviceahle among them as they aie in Euiope, they w'ould 
he emplo)ed foi the same puiposes. But the fact is, that 
the extieme heat of the tiopical climates pioduces such uiii- 
veisal putiefaction, and sends up such various and pow'eiful 
scents, that dogs aie at fiist bewildcied m the chase, and, 
at last, come to lose the delicacy of then scent entiiely 
They aie, theiefoie, hut little used m those ivaim coun- 
tiies , and what could they avail in places ivheie almost 
eveiy other animal of the forest is stiongei and moie 
lapacious ? The lion, the tiger, the panthei, and the 
ounce, aie all natural enemies to the dog, and attack him 
wheievei he appeals with ungovernable fuiy. The bleed, 
theiefoie, m those places w'ould quickly he destioyed, so 
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tint tliL) nrc obliged to line recount to lliotc nnirmh 
ulncli nrt more fitted to ^ene them , ntid tliu* conwrt the 
ounce lo tlioie puqiosca for nhich dogs nri rnijdojetl in 
Lnropc 

'ilic c\T-tMousTAis or otrjoT IS one of the fierent, 
nnd for Its size one of tlie most destructive nniirials in tlie 
world It IS ns vvns lieftirc ohstntt! n mtivc of ‘‘outli 
Ainencs nnd bv no menus cnpiblc of tlie same education 
as the ounce vvliieh it moa npproaclits m size tlnn in dis 
position Iwo of these from vv horn Mr Ilu/Ton Ins taken 
Ills dcscnption wtre brought over from Cnrtingtna and 
Inving been taken from the dim when sirs }oung were 
afterwards suckled h) a hitch IJut litfore Ifics were lliax 
months old tins hail striiigtii nnd ingratitude enough to 
kill and devour lluir nurse Jlieir succtialing fierceness 
and malignit) seemed to corres|)ond with their first ciTorls 
for no other arts could tame or soften tlicir natures and 
while iIkj continued in their cage*s tlitv still tcstifictl an 
unceasing disposition for slaiigliter \\ hen tlieir food was 
given them the male alvvass served Iiimsilf before the 
female scnlurcd to toucli a hit and it was not till lie vvas 
satisfied that the other began In their savage state these 
animals arc still more destnictivc Iiaving great strength 
and agiht) ihc) vtrj easil) find and overtake their prc) 
winch thc) pursue among the tops of the trees as well ns 
on the ground but what renders them still more mis 
chitvous IS tlieir unceasing appetite rather for the blood 
tliaii the flesh of their pre> nitj suck this watli the 
grtatest avadit) but freqmnti) leave the earcase othenvase 
untouched in order to pursue other unmals for the blood 
in like manner Tlicy generally continue on the tops of 
trees hi c our wild cats where they mike their nest and 
often bring forth their joung IVhen tliC) sp) anv animal 
the> can master nnd there arc but few m the forest hut what 
are inferior thej dart down upon it with inevitable exact 
ness 

Tlie whole tribe of animals of the panther kind with long 
tads arc chiefly inhabitants ns was said of the torrid 
zone but those of the short tailed kind and particularly 
the l)nx IS principally found in the cold countries that are 
hordeung on the pole 'I’lie l)nx is chiefly to be met with 
in the north of Germany liitluiann Muscovy Sibena# 
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and Kortli America. Tlin<.e of tin* new continent, ]ione\ei, 
ar( rather ‘smallei than in liinrope. as is the ease with almost 
all their qn.idrnpeds , the\ are snmeuhat u Inter also, hut in 
otlu r respects there is scarce!} an\ dinercncc to be found 
timontr them ' Tins annual has been called b\ sonic inpus 
r e; ? /// n/v, or a cr( alure comjioundcd betueen a wolf and a 
stair, but for nluit icason, is haul to ijuess ; it no uay 
resembles either, in shape or in disposition In its natine, 
it c\actlv resembles the cat, except that bemn: biggci, and 
nearl} tno feet lontr, it is bolder and fiercer LiKe the cat, 
it climbs trees, and seeks its pros In surprise , like the cat, 
it IS delicate .nid ele.nil}, co\criiitr its uiinc uitli its jiaws; 
and It resembles the v.olf in nothmq except its cry, nliich 
often <lecei\es the hunters, and induces them to think the} 
liear a nolfand not ahnx 'J'his animal also is rathci more 
delicate than the cat, and after hiiMiip: once feasted upon 
its prc}, Mill neier return to it again, but liunts the woods 
for another From hence ma) haie arisen the common 
report of the ]}nx liainig, of all other quadrupeds, the 
shortest memor} This, houciei, is not the only idle stoiy 
that has been propagated of it , as of its seeing with such 
perspicuit}, as to pciceiie objects thiougli walls and moun- 
Ums , as of baling its urine of such a quality, as to liaiden 
and become a precious stone, with several otbeis, propagated 
by ignoiancc or mipostuie 

The siAGUSH and the serval are both so like all the 
lest of the cat kind in disposition, that it is but lepeating 
the same account once inoie to giie then distinct history. 
As tlie Ijnx is found only m cold countries, so the syagusli 
is to be mot with only in the waim tropical climates. It is 
used, in the same mannei as the ounce, for Imntingj but 
It seems to have a propeity wdnch the othei has not; 
namely, that of being able to oveitake its piey by pursu- 
ing it Whetbei tins is pcifoimed by having a finei scent 
than the foiinei, oi gieatei swaftness, we aie notinfoimed, 
being only told that wdien it ovci takes eithei the gazelle oi 
the antelope, it leaps upon then backs, and, getting foi- 
wmd to then sbouldeis, sciatches then eyes out, by which 
means they become an easy piey to the hunteis Some 
have called this animal the ovida , and it is said, 

that when it calls him to puisue his piey, its voice veiy 

* Buffon 
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jniitli tint of om iinn nlhriL nnntijcr • Irom 

lipnccut nn> conjictun tint thn nrnrmi jujnjjrs iti pa^ in 
fill! cr) nnd lint llit Iwn oiil) fnllou i lo pirtikp or h ize llic 
spoil Jilt. snniL nccount Mptinnliri of iIk jnclnl nml 
M.r) prolnlil) it ijnv Ih. tnit not on h of tiusc nninnls htil 
of some olhtrs mnci it ts rntiiril (noni;h tiMcippfHi tint tlic 
lion uill pnniic ulunttir lie h t nixjlit to discowr Ins f re; 

Indonc of llics< ninnnli n fi u U'srs n^osent our from 
tlie I nst Indus but it mis not abb to tndiirt tlic clnn^t of 
clmntL and it dud in « tti^ short tinn after it tins broiiclit 
to tlic Joucr \WiLtIiir consunud b; di -^nsp or not I 
csnnol tell but U sttiiud to int niiicli sUndircr tlnn the cal 
or the l)ii\ and its nrs turt niiiib lorij^ir bnu(;ir it m a 
\crj strong cminri for its sizi and Ins lutn 1 noun to hill 
n lirge dog in sinch coinint j murtlitless it is liht rll of 
the cat hind cvcipt the lum annrlsblt for its couardice 
and mil iKur tvctjit in cases of mcessit; nttath nn niiinial 
tint IS Its ctpnl in stangtli or nctivit; lor llu« reason 
;\hcn brouglii into tlit fahl and out upon nsinicc of danger 
It obstnntel) refuses and is alert onl) m the pursuit of 
Nninials that are too feeble for resistance or too timid to 
exert their strength 

From nliHt lias hecn said of this nincioiis trilu. nc per 
ceiie a sinidiludc in the inniinm anil dispositions of them 
'ill from the linn to the cat llje snnditude of their inter 
iial conformation is still more exact the shortness of their 
intestines tlie number of tlmr teeth and the structure of 
their pans Jlie first of tins class is the 1 on distmguishahle 
from all the rest hj Ins strength lus inaj^niliule and his 
inane llie second is the tiger rather longer tlian the hon 
but not so tdl and hnouit b) the slrtahsnnd the mid beauty 
of its robe ineluding also the American tiger or exiugar 
distinguishable b; its siz next to tint of the tiger its tann) 
colour and its spots Ihe tUirel is tlie panther and the 
leopard liie fourth is the oiiiice not so large as an) of 
the former spotted like them but distinguishable b) the 
cream coloured ground of its hair and the great length of 
its tad being above the length of its bodi i he fifth is the 
catamountam or tiger cat less than the ounce but differing 
particularly in baling a shorter tad and being streaked donn 
the back Ide a tiger ihe sixth is the short tailed kind 
* Tlicvcnot sol 11 p 114 t Buffon 
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namely, the l}n\*, of the si 7 e of the foimer, but nitli a shoit 
tail, streahecl, and the tips of its eais tufted with blaek The 
seienth is the s}agush, diflering fioin the l}n\ in not being 
mottled like it, in not being so large, and in liaiing the eais 
longei, though tipped uith black, as befoie. The eighth is 
the serial, lesembhng the Ijnxin its foim, and the shoitness 
of Its tail , stieaked also like it, but not having the tips of its 
eais tufted Lastly, the eat, wild and tame, iiith all its vaii- 
eties 5 all less than any of the former, hut, like them, equally 
insidious, rapacious, and cruel 

This uhole race maj be considered as the most formidable 
eiiemv of mankind* theie aie otheis indeed stionsrer, but 
they are gentle, and ne\er olfei injury till injured, theie aie 
others more numeious, but they are moie feeble, and rathei 
look foi safety by hiding fiom man, than opposing him 
These aie the only quadiupeds that make good then ground 
against him ; and which may be said to keep some kingdoms 
of the earth m then own possession How many extensive 
countiies aie theie m Afiica, nhere the wild beasts aie so 
numeious, that man is deteiied fiom living amongst them, 
leluctaiitly giving up to the lion and the leojiaid, extensive 
tiacts, that seem foimed only foi his delight and convenience ’ 


CHAP II 

ANIMALS or THE DOG KIND 

The second class of caimvoioiis quadiupeds may be 
denominated those of the dog land This class is neithei 
so numeious noi so poueiful as the foimei, and yet neithei 
so tieacherous, lapacious, oi cowardly This class may 
be piincipally distinguished by then claws, which have no 
sheath, like those of the cat kind, but still continue at the 
point of each toe, without a capability of being stretched 
toiwaid, oi diawii back The nose also, as well as the 
law, of all the dog kind, is longei than m the cat , the 
body IS, 111 piopoition, moie stiongly 'made, and coveied 
with hail instead of fui There aie many internal distinc- 
tions also , as in the intestines, which are much longei m 
the dog kind, than m those of the cat , the eye is not 
foimed foi night vision, and the olfactory neives aie dif- 
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fciwl in Ok* ilo^f t-xlcn^nc membrane 

uitbm tbt nbtill 

If «c coinp-irt lilt- tnliirnl Inbiludu of tliii tlm inlh tbc 
former uc sinll find lint tin kindi nrt not «o solitan 
R9 those of the int hnt line to hitnl iii cominnv nrid cn 
cotin^t inch other uith thur rimtinl ernn Jii lliii nnrinrr 
the do;, nnd tliL jicHl |mrsiu thtirpro and the wolf and 
fox uiiith nrt of this kind thoti;;h more sohtir^ nnd «dcnl 
nrnon;' us )tt in coimtms nhen less jhi^cciiIi d nmlwhea 
thej can inort finrltssU displiv thur rntunl inclinations 
thtj are found to keep together in picks and pursue their 
game uith nltennte honhngs 

Aninnls of the dog kind wnnt norm of the adiuntigcs of 
the cat kind and )et nrt posstssffi of others m uhicli the 
httenre deficient I pon obitning thurcHns it mileasd) 
he perttned tint tht) cannot like cats pursue their prc) 
up the sides of n trex nnd continue the tinsc nmong the 
bnnclies their unminagoblt clau-s rmnol stick m thclnrk 
and thus sup()ort the bod) tip along the trunk ns ire see the 
catierj tnsih pirftmi nhenoir tliiafort their prej fiiw 
up a trie from them thci on on)) follnu it nitli their cies 
or u Itch Its motions tillbungcrngim brings it to the ground 
I" or this renson the proper prt) of the dog kmd art onli 
those immnls tint like themselves are unfitted for climb 
ing the hare the mbbit the gazelle or the roebuck 

As tbe) ire in this respect inferior to the rit so the) 
exceed It in the sense of smelling li) which alone the) 
pursue their pre) with certimt) of success wind it through 
ill its mizes and tire it down h) perseverance It often 
Inppens however in the savngt stile lint their pre) is tidier 
too much diminished or too wir) to sene for a sufficient 
supplj In this CISC when driven to an extrenut) all the 
dog kinds cin hvt for some time, upon fruits and vegetables 
which if tlie) do not pleise the ippetite at least serve to 
ippeise tlieir hunger 

Of all this tnbi the dog has cverj reason to claim tlie 
preference being the most intelligent of nil known quad 
rupeds and tlie acknowledged friend of nnnkind 'I’li® 
doy * independent of the bcuit) of liis form ms vivncit) 
force ind swiftness is possessed of nil tliose interml qwah 

* n>e rest of this Ic cr ption of th il g js taken from Sir Ilnlfon 
V hit 1 ha c aiJd d ts it arl «I a> b fore 
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fications that can conciliate the affections of man, and make 
the t3iant a protector A natuial shaie of coinage, an 
angrj’ and feiocious disposition, lenders the dog, in its 
savage state, a foimidable enemy to all othei animals, but 
these readil) give nay to \eiy diffeient qualities m the do- 
mestic dog, nliose only ambition seems the desiie to please 
he is seen to come crouching along, to lay Ins foice, his 
coinage, and all ins useful talents, at the feet of his mastei , 
he naits Ins ordeis, to nhich he pays implicit obedience; 
he consults his looks, and a single glance is sufficient to 
put him in motion , he is moie faithful even than the most 
boasted among men , he is constant m his aftections, fiiendly 
nithout interest, and giateful foi the slightest favouis , much 
more mindful of benehts leceived, than miinies offeied, he is 
not drnen off by unkindness , he still continues humble, sub- 
missive, and imploiing, his only hope to be seiviceable. Ins 
only teiror to displease , he licks the hand that has been just 
lifted to strike him, and at last disaims lesentment, by sub- 
missive pei severance 

More docile than man, moie obedient than any other 
animal, he is not only instructed in a short time, but he 
also confoims to the dispositions and the manneis of those 
ivho command him He takes his tone fiom the house he 
inhabits, like the lest of the domestics, he is disdainful 
among the great, and cliuilish among clowns Always 
assiduous in sernng his mastei, and only a fiiend to his 
fi lends, he is indiffeient to all the lest, and declaies himself 
openly against such as seem to be dependent like himself 
He knows a beggai by his clothes, by his voice, oi his 
gcstuies, and foibids his appioach \^^ieii at night the 
guard of the house is committed to his care, he seems pioud 
of the charge , he continues a watchful centiiiel, he goes liis 
lounds, scents strangeis at a distance, and gives them warn- 
ing of his being upon duty If they attempt to bieak in 
upon his teiiitoiies, he becomes moie fieice, flies at them, 
tlueatens, fights, and eithei coiiqueis alone, oi alaims those 
who have most inteiest in coming to his assistance, how- 
evei, when he has coiiqueied, he quietly reposes upon the 
spoil, and abstains fiom what he has deteiied others fioni 
aDusing , giving thus at once a lesson of com age, tem- 
peiaiice, and fidelity 
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Iron) licncx nc sit of itlnt iniportincc tins nnnnni is 
to ns in ti stntc of intnro Sipposinp, for n moimrit ifnt 
the ^}KCK3 Inti not t*\nUt! Itow conitl jmn snlhout the 
nssiitinct of tlit do^ Intc lutn n!»Ii. to conrjmr time 
niitl rttliict to ^irMlntlt ssm otlnr nnnmP IIoo could 
lie (liscoMr clnsi nnd dtslros tliosc tint uire noxious 
to linn ^ In orilir tube mciire nnd (n {Rcoine inaittrof 
nil nninnlid intiirc it w'w lucttsirj for linn toln^in hr 
nnKmj^ n friend of n {nrt of tiuin to nttneli stuIi of tlmn 
to Iinnself In kindness mid nrssscs ns netnictl fittest for 
obedience nnd nclne punuit Jlius tin first nrt cmploud 
b) nnn ms m coneilntni" tlie fuotir of tlie do^ niul tlie 
fruits of tins nrt nert tlie connitcst nnd iitmenblt jiossession 
of tlie eirth 

Ilic gcnenlit} of nntmaN Inst grentef ngilitv grnter 
swiftness and more forninhble nnns frommtua tlnn man 
tlieir senses nnd |iirliCTihrl) tint of snitllnip, nn fnr more 
perfect the inein„ gnintd tlurefori n new nssistnnt pir 
tieulirl) one uliose scent is so exquisite os tint of the oOp 
ms the pminp n nc^v sense a net f^cllItt ttlneli before 
It ns tniitnig Hie ninchincs nnd instniimnts wlnih tti 
hntc mngintd for perfecting tin re t of tlie smsts do not 
npproncli to tint nirend) prepares! In inture In nhieli ue na 
enabled to find out ctifj nnitinl tIioiJ^,h nnstxn and tlius 
destroy the novious ami use the si nice ibit 

Die dog thus useful m liiinself talen into n particijn 
tion of empire exerts n degrex. of supenonlt oter nil am 
mils tint require liumaii protection Jlie flock nnd the 
herd obej Ins toice more aadib eten tlnn that of the 
sheplieal or the herdsman be conducts tbcin guards them 
I ceps them from caprieiouslj seel mg elanger ami their 
enemies he considers ns Ins omi Isor is he less useful m 
the pursuit when the sound of the horn or the ^oice of the 
huntsman calls him to the ftelel he testifies lus pleasure bj 
eier} little art and pursues with pcrseierancc those aiiiin’il 
whitli when tnken he must not expect to dnide ^’1'® 
desire of hunting is indeed natural to him ns well ns to 
his master since war and the cliase nre the onh emplo) 
ment of sat ages All nnimals tint Ine upon flesh iiuiit 
by inture the lion and the tiger svhose force is so great 
that they are sure to conquer hunt alone and nithout art 
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the wolf, the fov and the wild dog, hunt m packs, assist 
each other, and paitake the spoil. But when education 
has perfected this talent in the domestic dog ; when he has 
been taught by man to repiess his ardour, to measuie Ins 
motions, and not to exhaust his foice by too sudden an 
exeition of it , he then hunts with method, and always with 
success 

“ Although the wild dog, such as he was befoie he came 
under the piotection of mankind, is at piesent utteily iin- 
knowm, no such animal being now to be found m any pait 
of the w'oild, 3^et there aie many that, fiom a domestic 
state, have turned savage, and Piitnely puisne the dictates 
of natuie ” In those deseited and uncultivated countries 
w'here the dog is found wnld, they seem entirely to paitake 
of the disposition of the wolf ; they unite in large bodies, 
and attack the most formidable animals of the forest, the 
cougai, the panthei, and the bison In America, wheie 
they weie oiiginally bi ought by the Euiopeans, and aban- 
doned by then masteis, they have multiplied to such a 
degree, that they spiead in packs ovei the whole countiy, 
attack all othei animals, and even man himself does not 
pass without insult They are theie tieated in the same 
mannei as all othei caimvoious animals, and killed wheie- 
evei they happen to come how^evei, they aie easily tamed* 
when taken home, and treated with kindness and lenity, 
they quickly become submissive and familiai, and continue 
faithfully attached to then masteis Diffeient in this fiom 
the w'’oIf 01 the fox, who, though taken never so young, aie 
gentle only while cubs, and, as they giow oldei, give them- 
selves up to then natuial appetites of lapine and ciuelty 
In shoit, it may be asseited, that the dog is the only animal 
whose fidelity is unshaken , the only one who knows his 
mastei, and the friends of the family, the only one who 
instantly distinguishes a sti anger, the only one who knows 
Ins name, and answeis to the domestic call , the only one 
wdio seems to undei stand the natuie of suboidination, and 
seeks assistance, the only one who, when he misses his 
master, testifies his loss by his complaints , the only one 
who, cairied to a distant place, can find the way home , the 
only one whose natural talents are evident, and whose edu- 
cation IS always successful 

In the same manner, as the dog is of the most comply- 
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ing disposition so nisn is it llic most susctptibic of cinngc 
in its form tlic snnctics of this nniiml Ining too nnn) 
forcscn tin, most cnrtfnl discnbtr to nitiition Hn- ch 
imtc tin. food and the tdtintion nil iimlvC stronj: irn 
pri-ssions upon tin nmiinl and prodntt altcntions m its 
filnpt Its colour its Imir its sirt and in ncn tiling hut 
Its mtiirt flic siinc dog taken ffoiii oni. cliimtt snd 
brought to niiollitr stuns to htcomt anolhtr nniiml but 
difltftiil brttds art ns miitli npantti! to nil npinurince 
ns nnj tuo nmtinls the most ilistincl in nitiia Nothing 
npptnrs to continue constnnt mth them but thtir inttnnl 
conforiinlion ilifTtrcnt in tlit. figtifL of tlie l>odi in the 
Icngtli of tilt nose iii the slnpt of tlit bead in the length 
nml tilt direction of the cars and tml in the colour the 
quahti nnd the mniitits of the hair m sliort, didlrent in 
estf) thing hut tlint make of the parts uliich stnc to con 
tmue the 8|>ecus and Keep the animal distinct from nJ) 
others It IS tins iKciiIiar conformation tins poucr of pro 
diitingan nniinal tint can rtprodiitc tint marks the kind 
and approximates forms that at first siglit seem riticr maae 
for conjunction 

I rorn this single consideration llitrtfore v\c ma} at 
once pronounce nil dogs to he of one kind hut « Inch of 
them IS the original of nil the rest uhicli of them is the 
sasage dog from alienee such n saneti of descendants 
liaie come donn is no eist matter to determine i- 
ma} casil} indeed obsent that nil tho^c animals nhich 
are under tlie influence of man ore subject to great \airi 
ations Such as Iiaic been sufiicieiill) independent so as 
to choose their owai climate their on n nourishment and to 
pursue their o«n habitudes preserve the original marks of 
nature uithout much dcantioii nnd it is probable that 
the first of these is even nt this da) %cr) well represented 
in their descendants But such ns man has subdued 
transported from one climate to nnother controlled m 
their manner of Ining and their food Ime most probably 
been changed also in their forms partieidarl) the dog has 
felt these alterations more stroiiglj than any other of the 
domestic kinds for hung more Id e man lie mn) be thus 
said to live more irrcgiihrlj also and eonsequentlj must 
have felt all those changes that such lariet) uould nntu 
rally produce feoinc odier causes also m ij he assigned 
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for tins variety in the species of the dog . as he is perpetually 
iindei the eye of his master, when accident has produced any 
singularity in its productions, man uses all Ins art to conti- 
nue this peculiaiity unchanged ; either by bleeding fiom such 
as had those singulanties, or by destio}nng such as happened 
to want them , besides, as the dog produces much moie 
fiequently than some othei animals, and lives a shoiter time, 
so the chance for its vaiieties will be olfeied in gi eater pio* 
portion 

But which IS the original animal, and which the artificial 
or accidental vaiiet}^ is a question which, as was said, is not 
easily lesohed If the internal structure of dogs of different 
soits he compaied with each otliei, it will be found, except 
in point of size, that in this lespect they aie exactly the 
same This, theiefoie, affoids no cnteiion If othei ani- 
mals he compaied with the dog internally, the wolf and the 
fox will be found to have the most peifect resemblance, it 
is probable, therefoie, that the dog, which most lesembles 
the wolf 01 the fox externally, is the oiiginal animal of its 
kind , foi it is natuial to suppose, that as the dog most 
nearly resembles them internally, so he maybe neai them 
111 external lesemblance also, except wheie ait or accident 
has alteied his form This being supposed, if we look 
among the number of vaiieties to be found in the dog, we 
shall not find one so like the wolf oi the fox as that which 
is called the shepherd's dog This is that dog with long 
coaise hail on all parts except the nose, piicked eais, and a 
long nose , which is common enough among us, and le- 
ceives his name fiom being piincipally used in guaiding and 
attending on sheep This seems to be the primitive animal 
of his kind, and we shall be the moie confiimed in this 
opinion if we attend to the different chaiacteis which climate 
produces m this animal, and the diffeient races of dogs 
which aie piopagated m eveiy countiy and, in the fiist 
place, if we examine those countiies which aie still savage, 
or but half civilized, wheie it is most piobable the dog, like 
his mastei, has received but few iinpiesions fiom ait, we 
shall find the shepheid’s dog, oi one veiy like linn, still pie- 
vaihng amongst them The dogs that have luii wild in 
Ameiica, and in Congou, approach this foim The dog of 
Sibeiia, Lapland, and Iceland, of the Cape of Good Hope, 
of Madagascar, Madura, Calicut, and Malabai, have all a 
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long no5t imtVwl nri nnc! rtscinblc the slitplicrds dng 
Tcry ncnrl) In Gmn«n the clog %cr) spcedil) tikes tins 
form for nl the atcoml or tlim! gcntnlmii tlic nninn! 
forgtts to birl* Ins cirs nml Ins till Income pointed nnd Ins 
bate drops off wlnlc a coirsir tbtnnir kinJ conics in the 
place Hns sort of dog is also to bt found in the tcmpcnle 
clinmtes m grtit nbnndanec pirticul irl) among those sOio 
preferring usefulness to btmts cniplov on animal tint re 
quires str) little instniclion to be stniccnblt Notuitli 
stnuhng tins crenture s clefnmiit} Ins tnehncbolv and $a 
Mge flir be is superior to all the real of Ins kind in instinct, 
and witlioul any teicliing iiatiinlly tikes to tending flocks 
\uth an assiduity and sigilance that at once astonishes nnd 
yet rehescs his mister 

In more rohshed nnd cisihzed places the dog seems to 
partake of the uniursnt refinement and like the men 
becomes niorc beautiful more majestic nnd more enpabit of 
nssiiuimg on education foreign to Ins nature Jlie dogs of 
Albany of Greece of Denmark nnd of Ireland nrt larger 
nnd stronger tlnn those of nn/ other Kind In rnnee 
Germany Spam and Italy the dogs arc of nrious kinds 
like the men nnd this sancty seems formed 1» crossing the 
breed of such ns are imported from sanous chinnles 

J he shepherd s dog may theixforc be considered as the 
pnmitne stoek from whence these s-nncties are nil densed 
He makes llie stem of that genealogical tree uhicli Ins been 
branched out into escry part of the world This animal still 
continues pretty nearly in its onginal state among the poor 
in temperate climates being transported into the colder 
regions he grows less nnd more ugly among the Laplanders 
but becomes more perfect m Iceland Kussia and Siberia 
where the climate is less rigorous nnd the people more ciu 
hzed Wlnteier differences there may be among the dogs of 
these countries they are not \ciy considerable as they all ha\ e 
straight ears long and thick Inir a sa^oigc aspect and do not 
hark either so often or so loud as dogs of the more cultnated 
kind 

The shepherd s dog transported into the temperate cli 
mates nnd among people entirely civilized such as England 
France and Germany will be divested of his savage air liis 
pricked ears Ins rough long nnd thick Inir and from the 
single influence of climate and food alone will become either 
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a matin, a mastiff, or a hound. These three seem the imme- 
diate descendants of the formei ; and fiom them the other 
varieties aie produced 

The HOUND, the n vrrier, and the beagle, seem all of 
the same kind , foi although the bitch is coveied but by one 
of them, )et in her litters aie found puppies resembling all 
the three This animal, transported into Spam or Baibary, 
uheie the hair of all quadiupeds becomes soft and long, will 
be theie converted into the land-spaniel, and the watei- 
spaniel, and these of different sizes 

The GRAY MATIN HOUND, wliicli IS the second bianch, 
tiansported to the north, becomes the gieat Danish dog; 
and tills sent into the south, becomes the gieyhound, of 
different sizes The same tiansported into Ii eland, the 
Ukraine, Tartaiy, Epiius, and Albania, becomes the great 
wolf-dog, known by the name of the lush wolf-dog. 

The MASTirr, which is the thud branch, and chiefly a 
native of England, when transported into Denmark, becomes 
the htttle Danish dog , and this little Danish dog, sent into 
the tiopical and warm climates, becomes the animal called 
the Turkish dog, without hair. All these laces, with then 
vaiieties, aie produced by the influence of climate, joined to 
the diffeient food, education, and sheltei, which they have 
received among mankind All othei kinds may be consi- 
deied as inongiel races, pioduced by the concuiience of 
these, and found lather by crossing the bleed than by at- 
tending to the individual “ As these aie extremely nu- 
meious and very diffeient in different countiies, it would 
be almost endless to mention the whole; besides, nothing 
but experience can ascertain the reality of these conjec- 
tuies, although they have so much the appearance of pio- 
babihty, and until that gives more certain information, we 
must be excused from entering moie minutely into the 
subject 

“ With legal d to the dogs of oui country in particular, 
the varieties aie veiy gieat, and the number every day in- 
creasing And this must happen in a countiy so open by 
commeice to all othei s, and wheie wealth is apt to produce 
capiicious piedilection Heie the ugliest and the most use- 
less of then kinds will be entertained merely foi then singu- 
larity, and, being imported only to be looked at, they will 
lose even that small degiee of sagacity which they possessed 
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m lljur mtuml climatei 1 roin tliH importnlmn of foreign 
usekss (log-? our own nituc breed h I nin informed greatly 
(icgcncntcd nnd the \nrittic< now to !>c found in I iighnd 
much mori. numeroui than the) were in t)iL tinic« of Qiiicn 
iihzahah wlien Doctor Coma Mltmytctl ihttr nalunl \\\% 
tor) borne of tlio^e he mentions nre no longer to Ik. found 
among us nlthough man) hme since been inirodiicct! b) no 
moans so seniceaWe ns those tshich hate been suffered to 
elee‘a\ 

lie dnides the whole met into three Iinds 'Die first 
IS the generous kind winch consists of the timer the liar 
Tier and the blood hound the gnze hound the gre% hound 
tile lejmmer uul the tumbler all these nri used for Ininl 
ing Jhen the spaniel tlic setter and the water spaniel or 
finder s^cre useal for fowling and the snamil gentle orlap 
dog for amusement Die starontl is the fann kind con 
sisting of the sheplicrtl s dog and the luastifT And the third 
IS the mongrel kind coimsluig of the wappe the turnspit 
and the dancer lo these \-ancties we mas add at present 
tile bull <log the Dutch inastiff the Inrlctpiin llie jiointer 
nnd till Dane with a eanct) of lap dogs wlncli ns the) 
arc perftcll) useless ma) be considired as unworth) of n 
name 

I lie temcr is a small kind of hound • with rough litur 
made use of to force the fox or the badger out of their holes 
or rather to gi\e notice by their barking m what part of 
their kennel the fox or badger resides when the sportsmen 
intend to dig them out 

Tlie harrier as well as the beagle nnd the fox liound 
are used for hunting of nil other animals thes lime tlie 
quickest and most distinpnshmg sense of smelling Tlie 
properl) breeding matching and training these make up 
the business of many men s hies 

Tlie blood hound was a dog of great use and in hign 
esteem among our ancestors Its emplo) was to recoier any 
game that had tcaped wounded from the hunter or had been 
killed and stolen out of the forest But it was still more 
ernplojed m hunting thieies and robbers b) their footsteps 
At that time when the countr) was less peopled than at pre 
gent and when consequentH the footsteps of one man were 
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less crossed and obliterated by those of others, this animal 
was very serMceable in such piusints, but at piesent, when 
the country is every where peopled, this vaiiety is quite worn 
out , probably because it was found of less service than 
foimeily 

“ The gaze-hound hunted, like our greyhounds, by the 
e}e, and not by the scent It chased indifferently the fox, 
hare, or buck It would select from the herd the fattest and 
fairest deer, pursue it by the eye, and if lost lecovei it again 
with amazing sagacity This species is now lost oi unknown 
among us 

“ The gic} hound is very well known at piesent, and was 
foimeily held in such estimation, that it was the pecuhai 
companion of a gentleman , who, in the times of semi-bar- 
baiism, was known by Ins horse, Ins hawk, and his grey- 
hound Persons undei a certain rank of life are foi bidden, 
by some late game-laws, fiom keeping this animal, wheie- 
foie, to disguise it the bettei, they cut off its tail 

“ The leymmer is a species now unknown to us It 
hunted both by scent and sight, and was led m a leyme or 
thong, from whence it received its name 

“ The tumbler was less than the hound, more scraggy, 
and had pricked eais , so that by the desciiption it seems to 
answei to the modern luicher. This took its prey by meie 
cunning, depending neither on the goodness of its nose noi 
its swiftness. If it came into a warren, it neithei barked nor 
ran on the labbits , but, seemingly inattentive, approached 
sufficiently neai till it came within reach, and then seized 
them by a sudden spiing 

“ The land-spaiiiel, which probably had its name fiom 
Spain, wheie it might have acquiied the softness of its haii, 

IS well known at piesent Theie aie two vaiieties of this 
kind , namely, the slatei, used in hawking to spiing the 
game, and the setter, that crouches down when it scents 
the birds, till the net be diawn over them I have lead 
somewhere that the famous poet, Lord Suiiy, was the first 
who taught dogs to set , it being an amusement to this day 
only known in England 

“ The water-spaniel was another species used in fowling. 
This seems to be the most docile of all the dog kind , and 
this docility IS particularly owing to his natuial attachment 
to man Many other kinds will not bear coirection, but 
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tin* patient canlurc though \ ct ) fierce to slmngcrs seems 
unalltnbk in )im nfilctions oiid Worn anil ill usage icern 
on!) to increase Ins ncanl 

Hie lap tUig at the time of Dr Cams was of Maltese 
breed at priscnt it romts from ilifTtrcnt countries in 
gtncnl the more nuknnrd or cxtmnriJitiarj these arc the 
inort thi) nru unrwl 

Hie flhtjmcnl s dog Ins Int ii nlmih mentioned and 
ns for tlic ninslilT lit is loo common to require a descnnlion 
Doctor Ciius tells us tint tliac of these uirc rcckaned 
a match for a bear and four for n lion Iloucicr nc art 
told that three of them oxtreame n lion m the times of 
King Tames the Hrst tuo of them being disabled in the 
combat, the third obhgcil llit hon to seik for saftt) b) 
flight 

As to the last doisioii natneU of the wappe the turn 
spit and the dancer tlitsc wtre mongnls of no certain 
snape and m idc ust of onl} to alann the famiU or, being 
taught a xantt) of tncks wire camtd about ns a sliou 

Witb rigard to those of Inter importation the bull dog 
as Mr IlulTon supposes is a breed betwetn the small Daui. 
and the Lngitsh innslifT llic large Datit is the tallest dog 
that IS gcntnllj bred to I ngland It is somcuhat between 
a niostiir and a gr«.) hound in slmpt Uing more slender 
than the one and much stronger than the oilier Hit) nre 
chiefl) used rather for show linn scrxicc being neither good 
in the jard nor the fitid Hie higliest arc most esteemed 
and they gencmllj cut off their cars to improxc thtir figure 
as some absiirdl) suppose Tlic harlequin is not much 
unlike the small Dane In-ing an useless animal somewliat 
between an Italian gre) bound and a Dutch mastiff To 
these stxcral others be added such as the pug dog 

the black breed and the pointer hut in fact, the xan 
eties are so numerous as to fatigue cxen the most ardent 
cunosit) * 

Of these of the foreign hinds I shall mention onl) three 

* To these may be added the Newfoundland dog so rcmnrl^ I le ff’r 
<s sagacity and faithful nttachment to its master and the ‘^iberaii 
d g 80 % cU knox « in Kwntsch tka for drax i i, st« Iges o er the ice 
Tlie former of the c is a large ha idsonic animal xvith n remark biy 
hcncT lent And pleasing countenance They are wch footed and can 
sxv m with great case and swtftne s 
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uliich are more remaikabl“ than any of the lest Tlie lion*- 
dog greatly resembles that animal, in miniature, from whence 
it takes the name The hair of the foie part of the body is 
extremely long, while that of the hinder pait is as shoit 
The nose is short, the tail long, and tufted at the point, so 
that, in all these paiticulais, it is entirely like the hon. 
However, it differs veiy much fiom that fierce animal in 
iiatuie and disposition, being one of the smallest animals of 
Us kind, extiemely feeble, timid, and inactive It comes 
originally from Malta, where it is found so small that women 
cairv it about in their sleeves. 

That animal, falsely called the Tiiihsh dog, differs greatly 
fiom all the rest of the kind, in being entirely ivithout haii. 
The skin, which is perfectly baie, is of a flesh eolour, with 
brown spots , and their figure, at fiist view, is rather dis- 
gusting These seem to be of the small Danish bleed, 
bi ought into a ivarm climate, and there, by a succession of 
generations, divested of their hair For this reason, they are 
extiemely chilly, and unable to endure the cold of oui cli- 
mate , and even in the midst of summer they continue to 
shiver as we see men m a frosty day. Then spots aie blown, 
as was said, well-niaiked, and easily distinguishable m sum- 
mer, but in the cold of ivmter they entiiely disappear They 
are called the Tuikish bleed, although biought fiom a much 
ivaimer climate, foi some of them have been known to 
come fiom the ivarmest paits of Afiica and the East 
Indies 

“ The last variety, and the most wonderful of all that I 
shall mention, is the gieat lush wolf-dog, that may be con- 
sideied as the fiist of the canine species This animal, 
which IS veiy raie, even in the only country in the woild 
wheie it is to be found, is rather kept foi show than use, 
there being neither wolves noi any othei formidable beasts 
of piey in Ii eland, that seem to lequiie so poweiful an an- 
tagonist The wolf-dog is theiefore bied up in the houses 
of the gieat, oi such gentlemen as choose to keep him as 
a cuiiosity, being neithei good for hunting the haie, the 
fox, noi the stag, and equally unserviceable as a house-dog. 
Neveitheless, he is extiemely beautiful and majestic to ap- 
pearance, being the gieatest of the dog kind to be seen in 
the world The laigest of those I have seen, and I have 
seen above a dozen, was about four feet high, or as tall as a 
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<rxlf of a jear old Hl un^ mndt rxtrtnitlv like ft prqlmtmd, 
but ntlicr more rnlntit nml inchnuip to llit ficure of tlie 
Irenchnntm or tlic prtal Omc IIn i)t nnld Im 
colour white nnd Iim inturt wmed hea^•) nnd phltjjuntic 
1 Ills I nsenbt d to hn Imv mg btt ii hrctl up to n size ond 
Ins nnturt, for we ute m iinu nml nil other nnunali tint 
fiuch ns art overgrown nre neitlitr no vigorous nor nlert jn 
those of more modenle stntiirc Jhe grente^t pnins have 
beH.!! tnlvtn vnth these to enlarge the breed both b} food 
nnd matching nm end w-ia efitctuall) oblainctl indexcl 
for the 8i7e was enormous but ns it scerncil to me at the 
expense of the nniinal s fitrceiitss \jgilanci nnd sagacitv — 
Ilowxver I was informed otherwise the gentleman who 
bred them assuring me that n mastifT would be notbing 
when opposed to one of them who generally neizcd their 
anlagomsl b) the back he ndded tint the) would wort) 
the strongest bull dogs i« a few minutes to dentil But this 
strength eUd not nppenr either «i their figure or tlicir incli 
nations the) seemed rather more timid than the ordiinr) 
race of elogs and their skin was nuith thinner anel consc 
quentl) less fitted for combat Ulietbir wjtli these disad 
vantages lliej were c'lpablt as I was told of smglv coping 
with bears others mav dettmiinc however the) have but 
few opportuiultes in their own countrv of exerting their 
strengtli ns all wild carnivorous nnimals there nrc onlv of 
the vermin kind Mr Ihiffon seems to be of opinion that 
tl ese are the true Molossian dogs of tlic nncients he gives 
no reason for this opinion nnd I nm npt to think it ill 
grounded Not to trouble the reader with n tedious criti 
cal disquisition winch I have nil along avoided it will be 
sufficient to observe that Iseintsianus in gmng directions 
for the choice of n bitcli advises to have one of Spartan 
or Molossian breed nnd nmong several other perfections 
he sa)s that the ears should be dependent and fluctuate 
as she runs * Tins however w b) no means the case 
with the Irish wolf dog whose ears resemhle those of the 
grejhound and are fir from fluctuating with the animals 

* tunc cursu fic Icm facilcmqiie re ursu 

In Lnccdjcmonio nitam seu rare aiolosso— 

Ren bus ampl i satis enlid s d luct que coxas 
Cuiquc minis uiulles flu tent m cursibus au es 
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motions But, of whatever Iiinds these dogs may be, whe- 
ther known among the ancients, or whether produced by 
a later mixture, tliey aie now almost quite woin away, 
and are leiy rarel\ to be met w'lth even m Ii eland If 
earned to other countiies, they soon degenei ate , and even 
at liome, unless great care be taken, they quickly altei. 
They were once employed in dealing the island of w^olves, 
which infested it in great plenty, but these being destroyed, 
the dogs also aie wearing aw'ay, as if Natuie meant to blot 
out the species, when they had no longei any sei vices to 
perform 

“ In this niannei seieral kinds of animals fade fiom the 
face of Natuie, that were once ivell knowm, but are now' 
seen no longer The enonnoiis elk of the same kingdom, 
that, by its horns, could not haie been less than eleven feet 
high, the wolf, and even the w'olf dog, aie extinct, oi only 
continued in such a inanner as to prove then former plenty 
and existence Fiom hence, it is piobable, that many of 
the nobler kinds of dogs, of wdnch the ancients have given 
us such beautiful descriptions, are now' utteily unknoivn ; 
since among the w'liole bleed w'e have not one that wall 
venture to engage the lion or the tigei m single combat 
The English bull-dog is peihaps the biavest of the kind; 
but w'hat aie his most boasted exploits to those mentioned 
of the Epiiotic dogs by Pliny, oi the Indian dogs b}* ^han ^ 
The latter gives us a desciiption of a combat between a dog 
and a lion, winch I wall take leave to tianslate. 

“ IVhen Alexandei w'as puisumg his conquests in India, 
one of the piincipal men of that countiy was desirous of 
shewang him the value of the dogs which his countiy pro- 
duced Bunging his dog into the king’s piesence, he or- 
dered a stag to be let loose before him, winch the dog, 
despising as an unworthy enemy, remained quite regardless 
of the animal, and nevei once stirred from his place His 
master then oidered a wild boar to be set out, but the dog 
thought even this a despicable foe, and remained calm and 
regardless as before He was next tiied wath a beai , but 
still despising his enemy, he only W'aited for an object more 
worthy of his com age and his force At last they brought 
forth a tremendous lion, and then the dog acknowledged 
his antagonist, and prepared for combat He instantly dis- 
covered a degree of ungovernable aidoui ; and, flying at 

VOL 11-29-30 2 C 



AMM\LH Of 


193 

tljL lion with furj stiztd him In tin. tliroi! and totallj^ 
disabltd Inm from riMslina Ujjon tliM tlit Imlnn ulio 
na5 tksirou5 of snrpn^m^ tht l»in^ anti Inowm^j tlit con 
Btnncj ami bnur) of bi^ ting onlirtd 1 m< tail to lx. cut 
off nliicb mi n<ih pitfiriiKd ni tin. liold ainiMtl mi 
employed m Iioldmg the lion (h mxt ord< nd oiu of Im 
legs to be broVtn nbich hntttttr dnl not in tie bast 
ab ttL tilt dog s ardour but lit stiN ft pi {in bold ns Ik fort 
Anotlitf leg was tlan bmbtn but tlit dog as if bt Ind 
sunirtd no pnin onb prtsstd the bnn still ibt mart In 
this cruel imnnir nlf bis Kgs utft cut olT uitbout abating 
bis coungt and at hst iilun cstn bis bead ms sipnntid 
from Ins bod\ tin j lus seiintd to kitp tluir fornur bold 
A sigbl so cnitl did not fill to nfTttt tlit ling uitb str} 
etrong emotions at onct pitnng tbt dog s fatt and odiinr 
mg Ins fortitndt Lpon wbith tbt Indian suing him thus 
innitd prtitnltd inm uitb four dogs of tbt saint Imd, 
nlncb in sonit measure nlKsiatcd bn uneasmess for the 
loss of tbt foniur 

Jilt bretd of dogs Iiontsir in tint coimtn is at pre 
stnt strs much inferior to wlrnt tins stors sums to iiiijh 
since in tnanj places insttid of dogs ibc) bast nnmnls 
of tilt cat kind foe luuittug In othtr places also this 
admirable and fnlbful nniinal instead of being npplual to 
Ins natural uses is onl) kept to be eaten All oicr China 
there art dog buttbers and slinmbles appointed for celling 
tlieir flesh In Canton particularlv ibcrt is a strett np 
pointed for that puqiose and \ibnt is str) extraordman 
nliereitr a dog butclier appears nil the dogs of the plaev are 
sure to be in full cr) after Inm tbc) knou tbtir entm) and 
persecute him as fir as tbt) art able Along the coists of 
Guinea their flesh is esteemed a delicacy bj the iStgroes 
and thc} will gne one of tbeir cous for a dog Hut among 
tins barbarous and brut d people scarce nnj thing that has 
life comes amiss and tbtj mnj sstll tike up uitb a dog 
since they consider toads lizards and eyen the flesh of the 
tiger Itself as a daint) It nnj perhaps happen that the 
flesh of this animal yylneh is so indiflerent m the temperate 
climates may assume a better qualit) in those ulnch are 
more uarm but it is more than probable tiuit the dncrsity 
13 rather m man than in the flt»!i of the dog since in tlie 
cold countries the flesh is eaten with equal appetite b^ the 
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sa\ages, and they ha^e then dog-feasts in the same man- 
ner ns we lune oms foi venison 

In oui climate, the wild animals that most approach the 
dog are the wolf and the fox, these, m then inteinal con- 
formation, gieatly resemble each othei, and }et in their 
natures are \ery distinct The ancients asseited that they 
hied togethei , and I am assnied, by ciedible persons, that 
theie are many animals m this country hied between a dog 
and a fox How’ever, all the endcavouis of Mi Buffon to 

make them engendei, as he assures us, weie ineffectual 
Foi this purpose, he bred up a }Oung w^olf, taken m the 
woods, at two months old, with a matin dog of the same 
age They weie shut up together, without any othei, in 
a large }aid, where they had a sheltei foi retiiing They 
neithei of them knew' any othei individual of then kind, 
noi e\en an} othei man, but he wdio had the chaige of feed- 
ing them. In this mannei theyw'eie kept for thiee yeais, 
still with the same attention, and without constiaining oi 
tying them up. Dining the liist }ear the young animals 
pla}ed w'lth each other continually, and seemed to love 
each othei veiy much In the second yeai, they began to 
dispute about their victuals, although they weie given 
moie than they could use The quairel ahvays began on 
the w'olf’s side They w'ere brought then food, wdncli con- 
sisted of flesh and bones, upon a laige w'ooden plattei, 
w'lnch w'as laid on the giound Just as it was put dowm, 
the w'olf, instead of falling to the meat, began by diiving 
off the dog , and took the plattei in its teeth so expeitly, 
that it let nothing of what it contained fall upon the giound, 
and in this manner earned it off, but as the w'olf could 
not entnely escape, it w'as fiequently seen to lun with the 
plattei lound the yaid five oi six times, still caiiymg it m a 
position that none of its contents could fall In this man- 
ner it would continue lunning, only now and then stopping 
to take bieath, until the dog coming up, the wolf would 
leave the victuals to attack him The dog, how-ever, was 
the strongei of the two, but as it was moie gentle, in oider 
to secure him fiom the wolf’s attack, he had a collai put 
round his neck In the thud yeai, the quaiiels of these 
ill-pan ed associates w'ere moie vehement, and their com- 
bats moie fiequent, the wolf, theiefoie, had a collni put 
about its neck, as well as the dog, who began to be moie 
fieice and unmerciful Duiing the two fiist years, neither 
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Bccmcrt to xW Itnil ttmUnn to%\*nnli tngcmlmng 

Rtjd it u-jM not Ijjj iJjt tmJ «f iht iJjjnJ tJmt the m«I/ «)wcb 
uns the ftrmlc ^hivui! tlu nolnnl (Imn Imt tnthout 
tlb^tlng tiOicr in il< or olxtimcv JIim cj)jietiti. 

Tathtr incrt^scil Onu tht ir mutual nimuoMti. they 

btt'unc cvtrj (li\ more iintnctahli, nn<i firocjoti^ nnd 
notliing un< heard iKtuetn tin in hut tin. Hounds of ngt nnd 
rc'itntfuent Jliti both in than tlirct uitka htnme 
rcmnrkahlj lean uilhoul i\ir apnroaclmig tacli otiicr hut to 
coinhat At leiicth thtir <]uam.i< lH.camt m deaptratt that 
tljt dog killed tilt wolf who htconic niort wtak nnd 
fttblt ami he w « soon afur him^flf ohhgid to l>c kdlul 
for upon being set nt Iibtrtt lit in^tantlv fltae upon c\er) 
nnmia) ht nitt fouN dogn and tten intn flitriMches not 
escaping his savage fun 

lilt saint txptruucnt w-as tried upon forces taken >oung 
hut With no hitter success thc\ wtrt never found to tngtn 
dtr with dogs nnd our IcarnctI natunilist stems to he of 
opituoa that tlieir uatvms ate too opposite evtr to provoke 
imitual desire One thing Iiowuer must Ik. remarked 
that tlie nmmals on whieh he tried Ins ixpernnents were 
railier too old when taken nnd had partly lequired their 
natural savage appetites before thiv came into his possession 
Ihewolf ns lie acknowledges vvas two or three months old 
before it vvas caught and the foxis were taken in tnps It 
inav therefore he easilj sttpposcil that uothuig could ever 
after thorougld) tame those creatures that had bexn suckled 
in the wild state and had caught nil the habitudes of the 
dam I have seen these ammvU when taken enrlier m 
the woods become ver} tame nnd indeed thej rither 
were displeasing b) being too fmnliar than too sh} It were 
to be wished that the c\pcrtmenl were tried upon such as 
these nnd it is more tlian probable timt it would produce 
the desired success Nevertheless tliese experiments are 
sufficient to prove that neitlicr the wolf nor the fox are of 
the same nature with the dog hut eich of a species per 
fectlj distinct and tluir joint produce most probahlj un 
fruitful 

rile dog when first whelped is not a completelj finished 
nnunal In this kind as in all the rest which bring forth 
mvnj at a tune the joung are not so perfect as in those 
which bnng forth but one or two Tliey are alwajs pro 
duced with the eves closetl the hds being held together 
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not bv sticKing, l)ut b} u kind of tliin membrane, ulncli 
is torn ns soon as tlie upper e}e-lul becotnes strong enough 
to raise it from the under In general, their ejes are not 
opened till ten or tuche da\s old. During that tune, the 
bones of the skull are not conijileted, the body is puffed 
up, the nose is short, and the n hole form hut ill sketched 
out In less than a month the puppy begins to use all 
Its senses, and from thence makes hasty adiances to its 
])erfection At the fourth month, the dog loses some of his 
teeth, as in other animals, and these are renewed by such 
as ncier fall. The number of these amount to foity-two, 
which IS twehe more than is found m any of the cat kind, 
whuh are known never to lia\e ahoie tliiity. The teeth 
of the dog being his great and only we.ijion, arc formed m 
a manner much more seniceahle than those of the former; 
and there is scarce any quadruped that has a gieatei facility 
in rending, cutting, oi chewing its food lie cuts w'lth 
his incisors or foi e-teeth, he holds with his four great 
canine teeth, and he chews his meat w-ith his guilders; 
these are fourteen m numhei, and so placed, that, w'hen the 
jaws are shut, theie lemains a distance betw'een them, so 
that the dog, hj opening Ins mouth c\ei so wade, does not 
lose the power of his jaw’s. But it is othenvise in the eat 
kind, w'hose incisois, oi cutting-teeth, aie veiy small, and 
w’hose giindmg teeth, when hiought togethei, touch moie 
closely than those of the dog, and, consequently, have less 
pow'er. Thus, foi instance, I can squeeze any thing moie 
foi cibly betw cell my thumb and foie-iingei, wheie the dis- 
tance IS gieatei, than betw'een any othei tw'o lingeis, whose 
distance fioiii each other is less 

This animal is capable of rcpioduciiig at the age of twelve 
months,'^ goes nine w'eeks w'ltli young, and lives to about 
the age of tw'clve yeais. Few quad] upeds aie less delicate 
in their food , and yet tlieie are many kinds of buds w'hich 
the dog will not ventuie to touch He is even known, 
although in a savage state, to abstain fiom injuiing some, 
which one might suppose he had every leasoii to oppose. 

To tins description I will beg leave to add a feiv particulars from 
Linnaius, as I find them in the original “ Vomitua giamina purgatur , 
cac.it supra l.apidem Album grrecum antisepticum summum Mingit 
nd latus (this, however, not till thenmwal is nine months old) cum bos- 
pite sa.pe centies Odor.it .aiium alteiius Piocis rivantibus crudelis 
Mcnsti u.ins coit cum \ anis Mordet ilia illos ColiEeret copula junctus ’ 
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Jlu (lo;;s niid the mlturcn \ihicli h^cuild nbont Onnd Cairo 
(for tilt Mahoimtnn hw Ins txpdkd this tistful 
iiniinnl from hiimnn sociiti) mtitiniic tn^(th(r in n very 
80C1 i1)1l and frididl} timitiur * As thn art hntli useful in 
dtsountig such carensts ns nu{,ht othemnt put rtf) niul thus 
iiiftcl the mr tht uilnhiluits Mipply them «ilh provisions 
cMr\ dn) in order to http tlum lunr the cits l/pon these 
occ^slons tilt qindrupids nml htnls nrt ofitn sttn lo;;tthcr 
ttiriii" the ssnit piict of iltsli uithoiit tlit h ist tnniiiv on 
the lontnr) tht) nrt liiown to list tnpttlur uith a him! of 
nfltttion nnd hnnp up thtir soiinp in tht s unt nisi 

Althnuph iht dop, is a tontiotis nniiinl Ml ht rm iKxir 
litinpir for a \tr) loop time ^\t ins t an instinct in the 
Mtinoirs nf the Atidtmv of ^titncts of this kind in uhieh a 
bitch tint had hetn forgotten in n comitn hoiist lived fort) 
divs without ail) other iinunsluiitnt than ihi. wool of o quilt 
which fiht had toni in tutcis It should sttm tint vvnter is 
more ntctssin to tilt (lop tlnn food ht drinks often though 
not nbiindantiv nnd it is coinnionh hthtved that when 
abridged m vvnter ht nms nnd Ulus dn-ulfiil nnlidv tht 
tonstqiiences of which art sowtil known m the prt*ittst 
iiicointmtnct that results from tht keeping this fiithful 
domestic Hut It IS a disorder b) no meins so frcqutnt as 
the terrors of the timorous would supp )sc the dog Ins iHxn 
often accused of madness without n fur trnl and some 
persons hive liecn supposed to receive their dtilhs from hts 
bitt when either their own ill grounded fears or their 
intiiril disorders were the tnic cause | 

TIIK won 

lilt dog and the wolf nrt so ver) much alike iiiltrmll) 
tbit the most expert nintoimsts cm scnrcelv percent the 
diflertnce and it mi) be asserted also that external!) 
some dogs more ntarl) resemble the wolf than thev do 
each other It w is tins strong similitude tint first ltd some 

* Its 1 |uist Her laJc tin p ‘’J" 

t lie folio un cu kws cir umstmre id nlte let by tl e c lebrated 
Lebnitz A 1 ttle boi tic on of a pcs s t of *>ixf>ny f ney p: le 
I c cei c(l ID 1 IS loj, s toice nii in b ti ict r sen 1 1 ncc of certsin \ ortls 
took It into lus 1 e (1 t fend I m to 8| c k i 1 c tlop t s tl en about 
tj ree sea s old ai ] ns at len tl insdc to art culite no le s than 
tl I ty words calli g distinctly f r tea c ITte chicolate &,c It was 
necessary 1 o\ %er tl at the wonls shoul I be first | ronounce I to him 
ench time wbicli 1 e s it s ere eel oe I to i is prcccj ttr 
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natuialists to considei them as the same animal, and to 
look upon the wolf as the dog m its state of savage fiee- 
dom however, this opinion is entei tamed no longer, the 
natuidl antipathy those two animals bear to each other , 
the longei time which the wolf goes with young than the 
dog, the one going ovei a hundred days, and the othei not 
quite sixty, the longer peiiod of life m the foimei than the 
Idttei, the wolf living twenty yeais, the dog not fifteen, all 
sufficiently point out a distinction, and draw a line that must 
for evei keep them asunder 

The wolf, fiom the tip of the nose to the nisei tion of 
the tail, is about thiee feet seven inches long, and about 
two feet five inches high , which shews him to be laigei 
than oui great breed of mastiflfs, which aie seldom found 
to be above thiee feet by two His coloui is a mixtuie of 
black, blown, and giay, extiemely lough and haid, but 
mixed towards the loots with a kind of ash-colouied fui 
In compaimg him to any of our well-known bleed of dogs, 
the gieat Dane oi mongiel greyhound, foi instance, he 
mil appeal to have the legs shoiter, the head largei, the 
muzzle thickei, the eyes smallei, and more sepaiated fiom 
each othei, and the eais shoiter and stiaighter He appeals 
in eveiy lespect strongei than the dog, and the length of 
his hail contiibutes still more to his lobust appeal ance. 
The feature which principally distinguishes the visage of the 
wolf fiom that of the dog is the eye, which opens slant- 
ingly upwards in the same direction with the nose , wheieas, 
in the dog, it opens moie at light angles with the nose, as 
111 man The tail, also, in this animal, is long and bushy ; 
and he cariies it rathei more between his hind legs than 
the dog IS seen to do The coloui of the eye-balls in the 
wolf aie of a fieiy green, and gives his visage a fieice and 
formidable aii, which his natuial disposition does by no 
means contradict * 

The wolf IS one of those animals whose appetite for ani- 
mal food is the most vehement , and whose means of sa- 
tisfying this appetite aie the most vaiious Nature has 
furnished him with stiength, cunning, agility, and all those 
requisites which fit an animal for puisuing, oiei taking, 

^ The rest of this history of the i^olf is taken from Mr Buffon j 
and I look upon it as a complete model for natural history If I add or 
differ, I mark it as usual 
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ntitl corquuniir its prc) , tinil )tt «illi nil time tlienolf 
most frcquciith dici of liunj;cr for lit i« tlit dtcimd 
cntni) of imn IJ< inp lonj, proicfibc<I nnil n remrd of 
fertd for Ins lu^nd lit obli^td to H) from liumnn liabitn 
tioni nnd to Int in tbt forttt ttbert tlic fL\t' vtld nninialf 
to bt found tbtrt ticapt Inm tillur b\ tbtir <i\nftnci< or 
tlicir art or arc stipplitd in too ant'ill n projxirtion to 
sntisf) bis mpncit} lit. is nnturnlK dull nnd comrdU 
but fr(.mitntU dis*)|)poinUd and ns oftiri rtdititd to tlic 
^t^gc of faimnt lit lH.conn.s tn^tiimtis from u-nnt nnd 
coungious from ntctasitj Ulitn prtsstd lulh liungtr 
he bm\t3 daiigtr nnd comes to nltsck tliost nminnls ubich 
art under t)it protection of itnn pirtictihrlt sueli ns be 
cm rndil) cirr} nuiu hnibs sbrtji or tun dogs tbtin 
sehes for nil niiimnf food btiomcs thin cf^udb ngrtcable 
M^itn tins excursion bns siiccttdeti he ofitn rttiims to the 
charge until Iinuiig betn ssounditl or Inn! pressed b) 
tilt dogs or tilt slupbtrds lit Intles Inmstlf In da\ in the 
tlncktst coserts nnd onlj \cnturts out nl night lit then 
sallies forth o\tr tlit countr} hcips pttnng round the 
Milages carries off suth nnimnis as ort not under prottc 
tion attacks the sbctpfolds stntcbcs up and undeninnes 
tilt tiircsliolds of doors sihtrt tlit) nrt hotisid enters furious 
and destro)s all btfort ht l>cgms to fix upon and cam off 
Ins prej hen these sallits do not suctud ht then 
returns to tlit tliickcst part of the forest conttnt to pursue 
those smaller animals stliicli ocnnlitn taken afTord him 
but a scants suppl) lit there gois nsrularls to nork 
folloas b} the scent opens to tin. Men still keeps follouang 
hopeless himself of ostrtakuig tlit nris but cxptcting tint 
some otiicr siolf mil come in to Ins assistance nnd then 
content to share the spoil At last when Ins necessities 
are serj urgent he boldl) facts certain destruction he 
attacks women and tluldrtn and sointUiuts ventures t^en 
to fall upon men becomes furious b\ his continual agitations 
and ends Ins life in madness 

Tile wolf as well extermllj as internallv so iiearlj re 
sembles the dog tint ht seems modelled upon the same 
plan and jet he only olTers the reverse of the medal 
If his form be like Ins nature is so different tint he onlj 
preserves the ill qualities of the dog without anj of his 
good ones Indeed thej are so different in their disposi 
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tions, that no two animals can have a more perfect anti- 
pathy to each other A young dog shudders at the sight of 
a volf , he even shuns his scent, which, though unknown, 
is so repugnant to his nature, that he comes trembling to 
take protection near his master A dog who is stiongei, 
and who knows his stiength, hustles up at the sight, tes- 
tifies his animosity, attacks him with courage, enneavouis 
to put him to flight, and does all in his powei to rid him- 
self of a presence that is hateful to him They nevei 
meet without either fljnng or fighting , fighting foi life and 
death, and without meicy on either side. If the wolf is 
the stronger, he teais and devours his prey the dog, on 
the contiaiy, is more geneious, and contents himself with 
his victory , he does not seem to think that the body of a 
dead enemy smells well , he leaves him wheie he falls, to 
seive as food for birds of prey, or for othei wolves, since 
they devour each othei , and when one wolf happens to 
he desperately wounded, the rest tiack him by his blood, 
and aie sure to shew him no mercy 

The dog, even in his savage state, is not cruel, he is 
easily tamed, and continues firmly attached to his mastei 
The wolf, when taken young, becomes tame, but iievei 
has an attachment Natuie is stronger in him than edu- 
cation , he resumes with age his natural dispositions, and 
returns as soon as he can to the woods from whence he 
was taken. Dogs, even of the dullest kinds, seek the 
company of other animals ; they are naturally disposed to 
follow and accompany other creatines besides themselves ; 
and even by instinct, ivithout any education, take to the 
care of flocks and herds Tlie wolf, on the contrary, is 
the enemy of all society, he does not even keep much 
company with those of his kind When they aie seen in 
packs together, it is not to be consideied as a peaceful 
society, but a combination for war ; they testify their hos- 
tile intentions by their loud bowlings, and, by then fierce- 
ness, discover a pioject for attacking some great animal, 
such as a stag or a bull, oi to destroy some more redoubt- 
able watch-dog The instant their military expedition is 
completed, their society is at an end , they then part, and 
each returns in silence to his solitary retreat There is 
not even any strong attachments between the male and 
female, they seek each other only once a )ear, and remain 
V OL II — 29-30 2 D 
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but n ftu (Inji together ibf} nlmji coiijiIl iti uintcr 
xit winch tnne sextml limits ort netn following one firnM 
niul tht5 nstocintion ii still more bloody tlnn the forrntr 
tlic) dispute most cnttll) prowl lnfl» fight nnd tenr nch 
other nnd it sonictmui hnppcns thnt the nnjontj lill 
tile wolf winch his liccw chtcfiv preftfTtd b) tin ftinale 
It IS (isiml for the slic wolf to fl) Jrnin them nil with him she 
Ins chosen , mid witchta this oj»]»ortuiiit^ when the rest are 
naltcp 

‘lliL season for coupling <loes not continue nbost twchc 
or fifteen di)s nnd tiiunlU comrnencts nrnoni, the oldest 
those which nre )Oung being liter m their desires Hie 
miles hi\c no fived time for engendenng thew piss from 
one femnle to the other iHginnmg nl the end of Dtceniber 
ind ending nl tlic latUr end of I ehriinr) TIic tunc of 
bregnnnc) is nboiit tlirec months nnd n Iiaif nnd the 
soung wohes nre found from the hiicr end ofAjml to 
the bcginnmg of Jul) Hit long contimnnee of the 
wolf 8 prtgmnc) is sufilcient to mihc n distinction he 
tween It nnd the <log did not niso the fief) fitft^nws of 
the t)es the howl insteid of barhmg nnd the greater 
duration of its life Iciet no doubt of its being nn nniinil of 
Its own pirlicu/ir species In other rtspt‘Cts howtstr 
they nre entirelj alike the wolf couples e'XictJ} like tlie 
dog the parts arc formed m the saint imnncr and their 
separation hindered b) llie sime cause hen the she 
wolves nre ncir their tunc of bringing forth tlic> seek 
ome very tufted spot in the thickest pirt of the forest 
m the middle of this the) make n small opening cutting 
iwiy the thorns nnd bnars with their teeth and nftenvnrds 
carr) tlmher a great quintit) of moss winch thc) form 
into a bed for tlieir joiing ones Tlie) gcncnll) bring 
forth five or six and somctiin<s even to nine nt a litter 
Ihe cubs are brought fortli like those of tlie bitch with 
die e)es closed thc dim suckles them for some weeks 
«nd teaches them betimes to eat flesh winch she prepares 
for them by chewing it first herself Some tune nfter she 
brings them stronger food hires partridges and birds jet 
nine The joung wolves begin by playing with them 
and end by killing tliem llie dam then strips them of 
their feathers tears tliem in pieces nnd gives to each of 
them a share They do not leave the den where thev 
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have been litteied, till they aie six weeks or two months 
old They then follow the old one, who leads them to 
drink to the trunk of some old tiee, where the water has 
settled, or at some pool m the neighbouihood If she ap- 
piehends any danger, she instantly conceals them m the 
first convenient place, oi brings them back to their foimei 
retieat In this mannei they follow hei foi some months : 
when they aie attacked, she defends them with all hei 
stiength, and more than usual feiocity Although, at 
other times, more timoious than the male, at that season 
she becomes bold and feailess ; willing peihaps to teach 
the young ones future couiage by hei own example It 
is not till they are about ten oi twelve months old, and until 
they have shed then first teeth, and completed the new, that 
she thinks them in a capacity to shift for themselves 
Then, when they have acquiied arms from Nature, and have 
learned industry and couiage fiom her example, she declines 
all future caie of them, being again engaged in bringing up 
a new progeny 

The males and females aie m a capacity tn engender 
when two years old It is probable that the females of 
this species, as well as of most others, are sooner com- 
pleted than the males , but this is certain, that they nevei 
desire to copulate until their second winter fiom whence 
we may suppose that they live fifteen or twenty yeais, 
for allowung thiee years for then complete growth, this 
multiplied by seven, gives them a life of twenty-one , most 
animals, as has been observed, living about seven times 
the number of years which they take to come to peifection 
Of this, however, theie is as yet no certainty, no more than 
of what huntsmen asseit, that in all the litteis theie aie 
more males than females Fiom them also we leain, that 
there aie some O'f the males who attach themselves to the 
female, who accompany her during her gestation, until the 
time of bringing foith, when she hides the place of hei 
retreat fiom the male, lest he should devour hei cubs But 
aftei this, when they are bi ought forth, that he then takes 
the same caie of them as the female, cairies them provisions, 
and, if the dam should happen to be killed, rears them up 
111 her stead 

The wolf grows giay as he glows old, and his teeth 
weai, like those of most other animals, by using He 
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filctns uhtn }ii< bill) ii full orulitnlitH ntbrr 

bj chv tlnn nml Mwnn lilt tlic <lo£» ii »trv trisil) 

unbid He (Irinl .1 frt*qtiinlf} nnd irt tuni'^ of droiiglit 
ulan llicrc is no wnttr to la found m tlic tninks of old 
trees or tu tla. pools idartit the forest la cornis often m tla 
div doan to the brooks or iht Wt* in tla plnin Altlioiigli 
Mr) \oraeums la »upj>orts hunger for ft long time nnd often 
b\ts four or fi\e do)s witliDiil it>'>d proMiltnl be la suppbctl 
sMth unttr 

lla ftolf Ins preal strertptli j»arlJCidsrU in Ins foa 
pirts in tla inuseles of liis neck nnd jins He camts off 
n slaep ill Ins nioutli uitliniit littinp it toiicli tla proiind 
nnd rtins svith it nnicli snifter tlnn the shqdards ulio 
pnrsta liiin so tint nothing Inil the dop can oserfsKt 
nnd oldif^L Inm to quit Ins pres He bites cnall^ nnd 
n!n-ijs mill ^renter selamence m proportion ns la is least 
resisted for be « es pacftulion* mtb such nmnials as nt 
tempt to sl*\nd upon tla skfensise lie is cstrcosrvrdl) 
uud laser figbls but s\bcn under n necessity of satisfsint; 
lumjjtr or nnkinp pood liis rttait \\ lien la is nounded 
b) a bullet be is lanrd to cij out and )tl uben sur 
rounded b) the peasants mid attacked uitli chibs la nestr 
bouts us a dog under comction but defends himself m 
silence nnd dies ns Inrd ns he heed 

His inture is in fact more snengc tlnn tint of the do^ 
be Ins less scnsilnhls and pnnter strengtli lie tmels 
runs nnd keeps pluMdtrmphjr wliolt dass nnd niplits to 
gethcr lie is in a nniincr indefitignble and perlnps of 
nil nniinals la is tla most difficult to be hunted domi 
riie dog IS good uatured niul coungeous tbeseolf though 
sneage is ever fearful If la happens to be caught m a 
pitfiU he IS for some tunc so fngntened nnd nstonishcd 
tlvat he may be killed uitbout offering to resist or taken 
alue without much danger At lint instant one ina) 
thp a collar round bis neck muzzle him and drag him 
along walbout bis tier gising the least signs of anger or 
resentment At all other limes he has lus senses in great 
perfection bis eje his ear nnd j)artjcularl) his sense of 
smelling which is eicn supenor to the two former He 
smells a carcase at more than n league s distance he also 
perceives hung animals a great wav off and follows them 
1 long time upon the scent M^enever he leaves the 
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wood, he always takes caie to go out against the wind 
When |ust come to its extiemity, he stops to examine, by 
his smell, on all sides, the emanations that may come either 
fiom his enemy or his prey, which he very nicely distin- 
guishes He prefers those animals which he kills himself 
to those he finds dead , and yet he does not disdain these 
when no better is to be had. He is paiticulaily fond of 
human flesh , and perhaps, if he weie sufficiently powerful, 
he would eat no othei Wolves have been seen following 
armies, and airivmg in numbeis upon the field of battle, 
where they devouied such dead bodies as ueie left upon 
the field, oi but negligently interied These, when once 
accustomed to human flesh, evei after seek paiticulaily to 
attack mankind, and choose to fall upon the shepherd lather 
than his flock We have had a late instance of two or tliiee 
of these keeping a whole piovmce, foi more than a month, 
in a continual alaim 

It sometimes happens that a ivhole country is called 
out to extiipate these most dangerous invaders The 
hunting the wolf is a favouiite diversion among the gieat 
of some countiies , and it must be confessed it seems to 
be the most useful of any. These animals are distin- 
guished by the huntsman into the young wolf^ the old 
wolf, and the gieat tool/ They are known by the punts 
of then feet, the oldei the wolf, the larger the tiack he 
leaves That of the female is narroiver and longer than 
that of the male It is necessaiy to have a very good 
staitei to put up the wolf, and it is even convenient to 
use every ait to encouiage him m his pursuit , for all 
dogs have a natural repugnance against this animal, and 
are but cold in their endeavouis When the uolf is 
once put up, it is then pioper to have gieyhounds to let 
fly at him, in leashes, one after the other The first 
leash IS sent after him in the beginning, seconded by a 
man on horseback , the second aie let loose about half 
a mile faither, and the third when the lest of the dogs 
come up with and begin to bait him He for a long 
tune keeps them off, stands his ground, threatens them 
on all sides, and often gets away , but usually the hunters 
airivmg, come m aid of the dogs, and help to dispatch 
him with their cutlasses When the animal is killed, the 
dogs testil}' no appetite to enjoy their victoiy^, but leave 
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Imltoui 

Ihcuolf 15 sometimes nUo liiinled with Inmcrs but as 
he nlw'n\5 goes straight forsranl and often holds his speed 
for n uhole da> together this kinel of cliTst is tedious and 
diangrecnble at least if the Inrners are not assisted b) 
grc) hounds ulio ina) Innss hint at eser) view bcscral 
Ollier arts base also lieen used to lake and dcstro) this 
noxious aniunl He is surrounded and wounded bj men 
and large house dogs lit is secured in traps he is poisonexl 
b) carcases prepared and |hce<l for tliat purpose, and is 
caiiglit in pit falls Gtsncr tells iis of a fnnr a woman 
nml a wolf being taken in one of these all m the same 
night Hie woman lost her senses hj the fnght the fnar 
Ills reputation and the wolf liis life All these disasters 
howeser do not preunt this animal s multiplying in great 
numbers particular!) m comitnts where the woods arc 
plenty 1 ranee Spam ami Ilal) are greatly infested yyalh 
them but Liiglaiul Ireland and Scotland arc happily 
set free 

King Fdgar is said to be. the first wlio attempted to nd 
tins kingdom of such dtsagrexable inmates b) commuting 
the punishment for certain enincs into the acceptance of 
a number of wohes tongues from each cnmmal • IIow 
tycr some centuries after these omtnals were again in 
creased to such a dtgrcc os to become the object of ropl 
attention accordingl) h discard the First issued out hts 
mandate to one Peter Corbet to superintend and assist in 
the destruction of tlieiii Flie) are said to haie infested 
Ireland long after the) yverc extirpated m England how 
eyer the oldest men in that coimtrj remember nothing of 
these animals and it is probable that there haie been 
none there for more than a century past Scotland also 
IS totally free 

The colour of this animal differs according to the dif 
ferent climates yyhere it is bred and often changes even 
in the same countr) Besides the common yvohes which 
are found in France and German) thtre are others waih 
thicker hair inclining to )elloyy niese ore more sayage 
and less noxious than the former neither approaching the 
flocl s nor habitations and Iwing rather by the chase than 
* British Zooh gy P 
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lapine In ihenortliern climates tlieie are found some quite 
black, and some white all over The former aie largei and 
stronger than those of any other kinds 

The species is lery much diffused m every pait of the 
i\orl:l, being found in Asia, Afiica, and in America, as well 
as Europe The u olves of Senegal resemble those of Fiance, 
except that they arc largei and much fiercer than those of 
Europe Those of Egypt are smaller than those of Gieece 
In the East, the wolf is trained up for a show, being taught 
to dance and play tricks , and one of these thus educated 
often sells for foui or fi\e hundred crowns “ It is said that 
in Lapland the uolf will nevei attack a rem-deer that is seen 
haltered, for this vary animal, being well acquainted w'lth 
the nature of a trap, suspects one wherever it perceives a 
rope Howeiei, when he sees the deei entirely at libeity, 
he seldom fails to destroy it 

“ The wolf ofNoith America is blacker and much less 
than those in other paits of the w'orld, and approaches 
nearer in fonn to the dog than those of the ordinary kind 
In fact, they ivere made use of as such by the savages, till 
the Europeans intioduced others, and even now% on the 
remoter shores, or the more inland parts of the country, 
the savages still make use of these animals in hunting 
They are very tame and gentle, and those of this kind 
that are w'lld, aie neither so large noi so fieice as an 
European w’olf, nor do they ever attack mankind They 
go together in large packs by night to hunt the deei, 
w'hich they do as w'ell as any dogs in England , and it is 
confidently asserted that ‘one of them is sufficient to lun 
dowm a deer -f' Whenever they aie seen along the banks 
of those rivers near which the w^andeiing natives pitch then 
huts, it IS taken for gi anted that the bison or the deer aie 
not far off and the savages affiim that the wolves come 
wnth the tidings, in oidei to have the gaibage, aftei the 
animal has been killed by the hunteis Catesby adds a 
ciicumstance relative to these animals, wdiich, if true, in- 
validates many of Mr Buffon’s obseivations in the foie- 
going histoiy He asseits, that these being the only dogs 
used by the Ameiicans, befoie the aiiival of the Euiopeans 
among them, they have since engendeied together, and 

Brookes’s Natural History, vol i p 198 
i Dictionnaire Raisonn^e, Loup 
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that ilicir hrteti iim Ikcokic prolific u Inch pro\c< the ilo^ 
nnd t)iL to b<. of tbt amit ^pcttc^ U wtrc to k 
wijlitd tint l!ni fact «tft kltcr n^arhinwl , ml aliouM 
then hnou ton ctrlninl) tn Mint ih^rct the doff nnd nolf 
TLscmhlt each other Mill in mtnrt n^ in conforiintion 
Me mi^jhl then pcrhij)t k imhlei! to imiiroittht hfciil 
of our (loff^ b) briiiffiiiff tbini Inch to llinr intni. forms 
nnd instincts Mt nirf,ht h\ crossmff the strnm restore that 
race of lliose bold nninmls ubicli the oncients assure us 
Mere nioa than n match for the lion 

IIoMeser tins nnmnl ma) k useful m Nortli Arnenca 
thcMolf of 1 urope is n sirs noxious animal nnd scarcely 
an) tiling belonging to him is gooel except Ins sUn Of 
tins tbe furriers niabe n cottnnff tint is M-ami and dura 
hie thougli coarse nnd unsightls IIis flcsli is str) in 
different nn<l seems to k dtstihcd bj all other nnmialj 
no other cnatiire being hnonai to eat the uolf fi ffe’sli cxnpt 
the Molf himself lie breathes n most futid s-ipour from 
bis jaus ns Ins food is indiscriminate often putnd and 
seldom cleanh In sliort tsery M*as offlnsist n sarage 
aspect a frightful Iioul an insupportable odour a perserse 
disposition fierce bnbits be is bateful mIiiIc hsing mid use 
less uiiin dead * 

Tilt rox 

The fox serj cxncth resembles tlic Molf and the dog 
intcniall) and nUhough Ire differs grentl) from botli m 
size and carnage jet uhen mc come to examine Ins 
sbapes minutelj there ssill appear to be scr) little differ 
cnce m the description Were for instance n painter to 
draw from a natural historian 9 exaclcst description the 
figure of a dog a Molf nnd a fox Mitbout bn mg eser 
seen either he ssould he serj apt to confound all these 
animals together or rather be Mould be unable to catch 
those peculiar outlines that no description can supplj 

* The«olfis8onielimcsnirccledwil! midncs^ in jinplom* on 1 con 
sequences exactly simil rt (I it »l>ich oIT cts tie ilogr T1 is cltscn c 
os It inppcns to them m tbcde[lhof xinter cannot be ttrihutcd to 
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ohU mil ncvci gho any person an exact idea of forms any 
ua} iirogulai , foi although the) be extremely just and pie- 
cise, }ct the numhciless discnmmations to be attended to 
will confound each other, and \\c shall no more concene the 
precise foim, than ne should be .ible to tell uhen one peb- 
ble more nas added or taben an ay from a thousand To 
concene, therefoie, hou the fox difiers in foim from the 
nolf or the dog, it is nece‘>sai\ to see all thiec, or at least to 
supph the defects of description b) examining the difteience 
in a print 

The fox is of a slcnderei m.ibe than the wolf, and not 
near so large; for as the foimer is aboie three feet and a 
half long, so the other is not abme two feet three inches. 
The tail of the fox also is longer in propoition, and moie 
bush} ; its nose is smaller, and approaching moie neail}’- to 
that of the gic} hound, and its hair softei On the other 
hand, it difieis fiom the dog 'in liaimg its eyes obliquely 
situated, like those of the wolf, its eais are dnected also m 
tlie same manner as those of the nolf, and its head is equally 
large in pioportion to its size It diffeis still moie from the 
dog in Its strong oflensive smell, which is pecuhai to the 
species, and often the cause of then death. Howevei, some 
are ignoiantly of opinion that it mil keep off infectious dis- 
eases, and they preserve this animal neai then habitations 
for that veiy purpose. 

The fox has since the beginning been famous foi his cun- 
ning and his aits, and he paitly meiits his lepiitation 
Without attempting to oppose either the dogs or the shep- 
herds, without attacking the flock, oi alaiming the village, 
he finds an easiei way to subsist, and gains by his addiess 
what IS denied to Ins stiength oi coinage Patient and piu- 
dent, he waits the oppoi tunity foi depiedation, and vanes his 
conduct with eveiy occasion His whole study is his piesei- 
vation , although neaily as indefatigable, and actually rnoie 
swift than the wolf, he does not entirely tiust to eithei, but 
makes himself an asylum, to which he letires in case of ne- 
cessity, wheie he shelters himself fiom dangei, and bungs 
up Ins young. 

As among men, those who lead a domestic life aie moie 
civilized and more endued with wisdom than those who 
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w intl(r frotn jjIkc to jilnct no tn tlit niftnor niiU of nru 
jintitl inturt ihi. tnkinf^ jKmmitin of n liorrn. nujipoits a 
(Ugrct, of instmtt uliich otlwM art «jtliout • ilji. clioit« 
of the nitintion for t)iii (loiiiin) the art of itnltin;? il iun>i 
mint of liiiiin^ >ls ititrnttci nml iiciirmL tt ngiin^l more 
poucrfnl niun>ni<i tire all “o iinii» mnrki of KtjjKrior ^Vill and 
mdustrj lliL fox m furnnlit-d with hotli nml turm tliun 
to his mU mt lit gtmnll) IttjM lii«i kinml at tlit til^t 
of the uoml mid )it within an t-as^ journo of some ncigli 
hoiirmt, totnj,t 1 nun fhtntt In. Inti its to the crnwiti^ of 
the coil and tlit cncihnj, of tin doimstic fowls lie «ci. its 
tliLin at a distinct lit siizts las opjiortomtj toncnls Iih 
approithis triijn shiv aloii^ iinkts tht nttnek and stldom 
rtturns without Ins hoot) If ht ht nhh to (,il into the 
) in! lit higms !)) Itvtllm^ all tin pouhr) without rtinortit 
and cnrrjinf, off a pirt of tht spoil hides it at noint const 
nitnt dislnnct and n^nm rtturns to the tharj^t JnKirig off 
anotlitr fowl in the sunt niinntr lit hidts tint also hnt not 
m tilt sunt tdatc and this lit pnctists for stvtnl turns 
together until the npproicli of div or the must of tht do 
njtsties gat huii wirning to retire Jlit «imt arts art 
pnctised when he finds birds entnighd m spruip,t*s hid for 
tliem h) the fowitr tin fo\ tnkis enrt to he iHfortInnd 
\erv experth tikts the lunl out of the snin hides it for 
tlirec or four das and knows vtn exncti) when and wlnre 
to r turn to nvuil liiinseif of the ludiltn treasure Ht is 
equ dl) alert in seizing the )ouiig harts and nhbils before 
tliC) luvt strength enough to tsc^pe Inin and when llie old 
ones arc wounded and fiti^tied lie is sure to come upon 
them ill their moments of distress and to shew them no 
inerej In the same iinimcr lit finds nut birds nests stizes 
the pnrtndgi ami the quad svhile sitting anddestrojs a Iirge 
quantit) of game Ihc wolf is most hurtful to the peasant 
but the fox to the gcntleiinn In short nothing that tan 
be eaten seems to come amiss rats mice serpents toads 
and lizards lie svill when urged h) hunger eat ve^jCtables 
and insects and those that live near the sea coasts will for 
want of other food eat crabs shnmps and shell fish Ihe 
hedge hog m aain rolls itself up into a ball to oppose luin 
this determined glutton teases it until it is obliged to appear 
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uncoveied, and then he devouis it The wasp and the wild- 
hee aie attacked with equal success Although at fiist the} 
fly out upon then invader, and actually oblige him to letiie 
this IS but foi a few minutes, until he has i oiled himself upor. 
the giound, and thus ciushed such as stick to Ins skin, he 
then 1 etui ns to the chaige, and at last, by peiseveiance, 
obliges them to abandon then combs, which he gieedily 
devouis, both wax and honey 

The chase of the fox lequiies less piepaiation than that ot 
the wolf, and it is also moie pleasant and amusing As 
dogs have a natuial lepugnance to puisue the wolf, so the} 
are equally aleit in following the fox , which they piefereven 
to the chase of the haie or the buck The huntsmen, as 
upon othei occasions, have then cant teims foi eveiy pait 
of this chase The fox the fiist yeai is called a cub , the 
second, a Jocc , and the thud, an old fox , his tail is called 
the blush or d)ag , and his exciement, the bihtmg He 
IS usually puisued by a large kind of haiiiei oi hound, 
assisted by teniers, oi a smallei bleed, that follow him into 
his kennel, and attack him theie The instant he peiceives 
himself pursued, he makes to his kennel, and takes lefuge 
at the bottom of it, wheie foi a while he loses the ciy of his 
enemies, but the whole pack coming to the mouth, ledou- 
ble then vehemence and rage, and the little teiiiei boldly 
ventuies in It happens that the kennel is made undei a 
lock, 01 among the loots of old trees j and in such cases the 
fox cannot be dug out, noi is the teiiier able to contend with 
him at the bottom of his hole By this contiivance he con- 
tinues secuie , but when he can be dug out, the usual way 
IS to cany him in a bag to some open countiy, and theie set 
him loose befoie the hounds The hounds and the men 
follow, barking and shouting wheievei he luns, and the 
body being stiongly employed, the mind has not time to 
make any reflection on the futility of the puisuit What 
adds to this enteitainment is the stiong scent which the fox 
leaves, that always keeps up a full ciy , although as his scent 
IS stiongei than that of the haie, it is much soonei evapo- 
lated His shifts to escape, when all retieat is cut off to his 
kennel, aie vaiious and suipusing He always chooses the 
most Moody countiy, and takes those paths that aie most 
embariassed with thoins and bnais He does not double, 
nor use the unavailing shifts of the hare , but flies in a direct 
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lint before t!» lirmndi tlwuOi nt no prent diMftnet, 
innrnpe^ Iin 'trtnj,t!i tiU^lolln lou nnd nli^ln j,ffMm(N 
uliere the innt mil Ih. I« ^ npt <u bt nml nl list tiben 
o^ertiUn lit defiiKli biiiHtir uitb ilt^jx nte nli tinac) nml 
fights in sill net to tin sir) list pnsp 

Hit fox ilioiigh nstinbliijp till ilog iti tmn) rtsj)ccts m 
noerthtless sin iliMiiitl in Ins intnri* rtfiMing tocngimfcr 
vjlU il nml though not tisttfvin^ the ontijnth) of thi uo!f 
jet tlisto\trinp nothin^ more tlinii tm Hulifllnna Htis 
anmnl nlso brings forth ftuirnt n tnm tlnn ibt dog nml 
tint but once n jiv Its littir is gi mmll) from four to sn 
and stldoin kss tlnii three Hu fiiuah goes with }oiinp 
nboul si'c uitbs and nldoin stirs out nbilt | regnant bat 
nnkts n bed for her )minp nml tales twrs pncmljon to 
pripart for tbiir proiltKtion Wlien slu finds tlit place of 
their retro it ihscntind and that lur joini" hue Ikih dis 
lurhtd during her ahsinu shcremoit's tluni one nftir the 
other in her mouth and cndeasmirs to find ihun out a place 
of better secants A remark ibU mstniice of this amiinU 
parent il afieeliou li ijipentd «bilc I «*as unting tins Inston 
in the count) of I mix Ashe fox that bad ns it sliouid 
seem but one cub insunkcmulhd In ngenthuntislioimds 
near Chelmsford ami hotly pursued In such ease's when 
her own life u is in imimnent penl one would think it was 
not a time to consult the unfeti of her soung lioueitr tlie 
poorammil hnamp tsen danger mther tlnn lease her cub 
behind to be worried b) llic dogs took it up in her moutli 
and nil with it in this manner for some miles At last 
taking her wa) through a farmers jnrd she was ns aulted 
bj a iinstifT and at last obliged to drop her cub ulncb was 
taken up bj the fanner I wns not displeased to licir tbit 
this futhful cre’ature escaped the pursuit nnd at last got off 
in safetj The cubs of the fox are boni blind like those of 
the dog the) arc eighteen nionihs or two )ears m coming 
to perfection auel lue about UseUe or fourteen jears 

As the fox makes war upon all animals so all others seem 
to make war upon him llie dog bunts bun uitli peculiar 
ncnnion) the wolf is still a greater and more necessitous 
enemy who pursues him to Ins icr) retreat Some pretend 
to say that to keep the wolf nwaj the fox lars it the mouth 
of Its kennel a certain herb to which the aaolf his u pirti 
eiilar aversion This which no doubt is a fvble it leist 
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shews that these two animals aie as much enemies to each 
other as to all the rest of animated natuie But the fox is 
not hunted by quadiupeds alone, for the birds, who know 
him foi then moital enemy, attend him m his exclusions, 
and give each othei warning of then appioachmg dangei 
The daw, the magpie, and the blackbiid, conduct him along, 
peichmg on the hedges as he cieeps below, and, with then 
cues and notes of hostiht)^, appiise all othei animals to be- 
waie, a caution ivlnch they peifectly understand, and put 
into piactice The hunteis themselves aie often mfoimed 
by the buds of the place of his letieat, and set the dogs into 
those thickets wheie they see them paiticulaily noisy and 
queiulous So that it is the fate of this petty plundeiei to 
be detested by eveiy lank of animals all the weakei classes 
shun, and all the stiongei puisue him 

The fox, of all wild animals, is most subject to the influ- 
ence of climate , and there aie found as many varieties m 
this kind almost as m any of the domestic animals The 
geneiahty of foxes, as is well known, are red, but theie aie 
some, though not m England, of a giayish cast, and Mi. 
Bufton asseits, that the tip of the tail m all foxes is white, 
which, howevei, is not so m those of this countiy Tlieie 
die only thiee vaiieties of this animal in Gieat Biitam, and 
these aie lathei established upon a diffeience of size than of 
coloui 01 form The gieyhound fox is the laigest, tallest, 
and boldest, and will attack a giown sheep The mastifF 
fox IS less, but moie stiongly built The cm fox is the least 
and most common, he luiks about hedges and out-houses, 
and IS the most peimcious of the thiee to the peasant and 
the faimei 

In the coldei countiies round the pole, the foxes aie of 
all colours, black, blue, gray,, iion-giay, silvei-gi ay, white, 
white with led legs, w^liite with black heads, wdiite with the 
tip of the tail black, led with the throat and belly entnely 
wdnte, and lastly w'lth a stupe of black lumiing along the 
back, and anothei crossing it at the shoulders The com- 
mon kind, howevei, is moie universally diffused than any of 
the foimer, being found in Em ope, m the temperate cli- 
mates of Asia, and also in Ameiica, they aie veiy laie m 
Afiica, and m the countiies lying undei the toind zone. 


^ Buffon, llenird 
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lint bcfort tlit hounds thotigli at no grcnt distance 
iiningts Ills strength tikts to the lou and phsh) grounds 
avliert the setnt udl he Jess apt to lit ind nt last nhen 
o^ertlIvtn he defends himstlf uith despentt obstinacy and 
lights in silence to the \cry last gasp 

lilt fo\ though resembling the dog in many respects is 
neserlheless \ery distinct m ins nature refusing to engender 
nitli it and though not testifying the nntipithy of the «oIf 
yet disco\ering nothing more than an indilTerence iliis 
animal also brings forth fewer at a tune than tlie dog and 
th It but once a )car Its litter n gcnenlly from four to six 
and seldom less thm three Tlie female goes ujtli young 
about SIX wecis and seldom stirs out while pregnant but 
nn! Ls a bed for her young and takes e>cry prteautmn to 
prepare for their production ^Vlien she finds the place of 
their retrcit dlsco^erc(l and that lier young line been dis 
turbed during her ibsence she removes them one after the 
other m her mouth and endeatours to find them out a place 
of better security A remarkable instance of tins animals 
parental a/leetion happened while I was writing this history 
in the county of Lssex A she fox that had os it should 
seem hut one cub was unkennelled by a gentleman s hounds 
near Chelmsford and liotly pursued In such tists when 
her own life w is in imminent peril one would think it was 
not a tune to consult the safety of her young howeier tlie 
poor animal hniing eicry danger rither than leave her cub 
behind to be worried by the dogs took it up in her month 
and ran with it in this manner for some miles At last 
taking her way through a farmer s yard she was assaulted 
by a mastiff and it last obliged to drop Iier cub which was 
taken up by the farmer I was not displeased to hear that 
this faithful creature escaped the pursuit and at last got off 
in safety The cubs of the fox are born blind like those of 
the dog they are eighteen months or two years in coming 
to perfection and live about twelve or fourteen years 

As the fox makes war upon all animals so all others seem 
to mal e war upon him The dog hunts him with peculiar 
acrimony the wolf is still a greiter and more necessitous 
enemy who pursues him to his very retreat Some pretend 
to say that to keep the wolf away the fox lays at the mouth 
of Its kennel a certain herb to which the wolf has i pirti 
uihr aversion This which no doubt is a fible at least 
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shews that these two animals aie as much enemies to each 
other as to all the rest of animated natine But the fox is 
not hunted by quadiupeds alone, foi the buds, who know 
him foi then mortal eneiiD, attend him m his exclusions, 
and give each othei naming of then appioachmg dangei 
The daw, the magpie, and the blackbird, conduct him along, 
pel clung on the hedges as he creeps below, and, with then 
cues and notes of hostility, appiise all othci animals to be- 
waie, a caution which they peifectly imderstand, and put 
into practice Tiie hunteis themselves aie often mfoimed 
by the buds of the place of his letieat, and set the dogs into 
those thickets where they see them paiticiilaily noisy and 
queiulous So that it is the fate of this petty plundeier to 
be detested by eveiy r.uik of animals all the weakei classes 
shun, and all the strongci puisne him 

The fox, of all wild animals, is most subject to the influ- 
ence of climate , and there aie found as many varieties in 
this kind almost as m any of the domestic animals '' The 
generalit) of foxes, as is well knowm, are red, but theie aie 
some, though not m England, of a giayish cast, and Mi 
Buffbn asseits, that the tip of the tail m all foxes is w’hite, 
which, how'evei, is not so m those of this countiy Tlieie 
are only three vaiicties of this animal in Gieat Biitain, and 
these are lather established upon a diffeience of size than of 
colour or foim The gieyhound fox is the laigest, tallest, 
and boldest, and wall attack a giown sheep The mastiff 
fox IS less, but moie stiongly built The cui fox is the least 
and most common , he links about hedges and out-houses, 
and IS the most pernicious of the thiee to the peasant and 
the faimer 

In the coldei countiies round the pole, the foxes aie of 
all colours; black, blue, giay,. iron-giay, silvei-gi ay, white, 
W'hite wath led legs, w'hite wath black heads, wdiite ivith the 
tip of the tail black, led with the tin oat and belly entiiely 
white, and lastly wath a stupe of black lumnng along the 
hack, and anothei crossing it at the shouldeis -f- The com- 
mon kind, howevei, is moie iinivei sally diffused than any of 
the foimei, being found in Em ope, in the tempeiate cli- 
mates of Asia, and also in Ameiica, they aie veiy laie m 
Afiica, and in the countiies lying undei the toind zone» 


* Buffon, Renartl 
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UJthin lieiring p'icl in to its assistinte Tlie g'i2cnc or 
%\lntt\er otlier benst it may bt finiJing itself pursvitd nnkts 
off towards the houses ind the towns hoping; bj that means 
to deter its pursuers from following but luinger gues the 
jnchal tlie same degree of boldness that fear gnes the gazelle 
and It pursues e\en to the aerge of the citj and often along 
the streets llie gazelle however hj this means most fre 
quentlj escapes for the inhabitants salljmg out often dis 
turb the jichal in the chase and ns it hunts bj the scent 
when once driicn off it never recovers it agim In this 
manner we see how experience prompts the gazelle which is 
natnnllj a ver) tmnd animal and partienlarl} fearful of man 
to take refuge near him considering him as the least dan 
gerous enemj and often escaping by his assistance 

But man is not tiie only intruder upon the jaekal s m 
dustry and pursuits Tlic lion the tiger and the panther 
whose appetites arc superior to their swiftness attend to its 
cdl and follow m silence at some distance behind • Tlie 
jackal pursues the whole night with unceasing assiduity 
keeping up the cry and with great perseverance at last 
tires down its prey but just at the moment it supposes 
Itself going to sliare the fruits of its labour the hon or the 
leopard comes in satiates lumseU upon the spoil and his 

f loor provider must be content with the bare carcase he 
eaves behind It is not to be wondered at therefore if 
the jacl at be voracious since it so seldom has a sufTiciency 
nor tint it feeds on putrid substances since it is not per 
mitted to feast on what it has newly killed Besides these 
enemies the jackal Ins another to cope with for hetueen 
him and the dog there is on irreconcileable antipathy md 
they never part without an engagement Tlie Indian pea 
smts often chase them os v\e do foxes and have learned 
by experience when they have got a hon or a tiger in 
their rear Upon such occasions they keep their dogs 
close as they would be no match for such formidable 
animals and endeavour to put them to flight with their 
cries When the lion is dismissed they more easily cope 
with the jackal who is as stupid as it is impudent and 
seems much better htted for pursuing than retreating It 
sometimes happens that one of them steals silently into 
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Bli out-house, to seize the poultr)% or devour the furniture j 
Iiut healing otheis in full cry at a distance, without thought, 
it instantly answeis the call, and thus betrays its own 
depiedations. Tlie peasants sally out upon it, and the foolish 
animal finds, too late, that its instinct was too powerful foi 
its safety. 

THE ISATIS 

As the jachal is a sort of intermediate species between 
the dog and the wolf,*' so the isatis may be consideied as 
placed betueen the dog and the fox This animal has 
hitherto been supposed to be only a variety of the lattei ; 
but from the latest observations, theie is no doubt of then 
being peifectly distinct The isatis is veiy common m 
all the noithein countries boideimg upon the Icy Sea; 
and is seldom found, except in the coldest countiies It 
extremely resembles the fox, in the foim of its body, and the 
length of Its tail , and a dog, in the make of its head and 
the position of its eyes The hair of these animals is softer 
than that of a common fox, some aie blue, some aie white 
at one season, and at another of a russet brown Although 
the whole of its han be two inches long, thick, tufted, and 
glossy, yet the iindei jaw is entiiely without any, and the 
skin appeals baie m that pait 
This animal can beai only the coldest climates, and is 
chiefly seen along the coasts of the Icy Sea, and upon the 
hanks of the gieat iiveis that dischaige themselves theiein 
It is chiefly fond of living in the open country, and seldom 
seen m the foiest, being mostly found m the mountainous 
find naked legions of Norway, Siberia, and Lapland It 
burrows like the fox, and, when with young, the female 
letiies to her kennel, in the same mannei as the fox is seen 
to do These holes, which aie veiy naiiow, and extiemely 
deep, have many outlets They aie kept veiy clean, and 
sie bedded at the bottom with moss, foi the animal to be 
nioie at its ease Its mannei of coupling, time of gestation, 
^•nd numbei of young, are all similai to what is found m 
the fox ; and it usually bungs forth at the end of May or the 
beginning of June 

Such aie the paiticulais m which this animal diffeis 
horn those of the dog kind, and in which it resembles 

* In tins description I have followed Mr SuSbn 
VOL 11—29-30 2F 
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th( m but its most striking pcculnrity rcmnins still to bo 
mentioned mmcl) its clnngmg its colour and being 
seen it one time broun and at nnotbtr perfectly uliitc — 
As u’ls 'ilrcady siid some ore naturally blue and tlu.ir 
colour ntier clnnces but such ns nre to be ivlnte arc 
nhtn brought forth of a jellow hue uliicli m the begin 
nmg of September is changed to uhitt all except along 
tlie top of the hack along uliich runs a stripe of broun 
and another crossing it doun the shoulders nt nhicli tune 
the nniinal is called the crossed fox houtitr this bromi 
cross totally disapptars before winter nnd tlu.n llic erta 
ture IS dl over uhitc and its fur is tuo inclu-s long this 
about the beginning of May again begins to fall and the 
moulting is completed about the muldie of Jul) uhen the 
isatis becomes broi%n once more Tlic fur of this animal 
IS of no value unless it be I died m winter 

THE in 1>.A 

The b>~ena is the last animal I shall mention among 
those of the dog kind wliith it in man) respects resem 
bles altbougli too strougl) marked to be stnctl) reduced 
to an) type llie h)'Tnai8 ntarlj of tlie size of a wolf 
and has some similitude to that animal in the shape of its 
head and bod) The head at first sight does not apptar 
to differ except that the ears of the h)'ena are longer and 
more Without hair but upon ob eiaing more closel) we 
shall find the head broader the nose flatter and not so 

f iomted The e)es are not placed obhquel) but more 

ike those of a dog Tlie legs particuhrlj the hinder 
are longer than those eitlier of the dog or the wolf and 
different from all other quadrupeds m haring but four 
toes as well on the fore feet as on the binder Its hair 
IS of a dirt) gra)i8h marl ed with black disposed in wares 
dorrn its bod) Its tail is short rrath pretty long hair 
and immediately under it abore the anus there is an 
opening into a kind of glandular pouch which separates 
a substance of the consistence but not of the odour of 
civet This opening might have giren rise to the error 
of the ancients who asserted tliat this animal was erery 
'ear alternatel) male and female Such are the most stnk 
ing distinctions of the h)sena as given us by naturalists 
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which, nevertheless, convey but a very confused idea of the 
peculiaiity of its foim. Its manner of holding the head 
seems remarkable; somewhat like a dog pui suing the scent, 
with the nose neai the ground The head being hek 
thus low, the back appears elevated, like that of the hog, 
which, vath a long biistly band of han that luns all along, 
gives it a good deal the an of that animal , and, it is proba- 
ble, that fiom this similitude it fiist took its name , the 
word huotna being Gieek, and deiived fiom hus, which sig- 
nifies 0 . 6 ow 

But no words can give an adequate idea of this ammars 
figuie, defoimity, and fieiceness , moie savage and untame- 
able than any othei quadiuped, it seems to be foi evei in a 
state of lage oi rapacity, foi evei giowling, except when 
receiving its food Its eyes then glisten, the bustles of its 
back all stand upiight, its head hangs low, and yet its teeth 
appear; all which give it a most fiightful aspect, which a 
dieadful howl tends to heighten This, which I have often 
heard, is very pecuhai * its beginning resembles the voice 
of a man moaning, and its lattei part as if he were making 
a Violent effort to vomit As it is loud and fiequent, it 
niight, perhaps, have been sometimes mistaken for that of 
a human voice in distiess, and have given use to the 
accounts of the ancients, who tell us, that the hyeena makes 
its moan to attiact unwary travelleis, and then to destioy 
them, however this be, it seems the most unti actable, and, 
foi its size, the most teiiible of all othei quadiupeds , nor 
does its courage fall short of itsfeiocity, it defends itself 
against the lion, is a match for the panther, attacks the 
ounce, and seldom fails to conquei 

It is an obscene and sohtaiy animal, to be found chieny 
in the most desolate and uncultivated paits of the torrid 
zone, of which it is a native ^ It lesides in the caverns 
of mountains, m the clefts of rocks, oi in dens that it has 
formed for itself under the eaitli. Though taken never so 
young, it cannot be tamed, it lives by depiedation, like 
the wolf, but IS much stioiigei, and more courageous - 
It sometimes attacks man, canies off cattle, follows the 
hock, bleaks open the sheep-cots by night, and ravages 
t'nth insatiable voiacity Its e)es shine by night; and it is 
nsseited, not without gieat appeaiance of truth, that it sees 
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better by niglit than b} da) When destitute of other 
proMsion jt scrapes up the pravts and de\ours the dead 
bodies lion putrid soever lo tlicse dispositions uliich 
are sufTicicntly noxious and fonnidablc tlit ancients liavc 
added numberless others wliicli arc long since hnoun to 
be fables as for instance that the hj ena uas male and 
femal'* altenntelj that having brought forth ind suckled 
Its joung it tlien changed stxts fora jear, and became a 
malt Ibis ns uas mentioned above could onlv proceed 
from the opening under the tad ubich all animals of this 
specu-s are found to ln\t. and which is found in the same 
manner in no otlitr quadruped except tlie badger Tlicre 
13 in the ueasel kind indeed an opening but it is loner 
doun and not placed above tbe anus ns in the badger 
nndlheh}’ena Some have said that this animal changed 
the colour of its hair at will others that a stone was found 
in Us eje uhieh put under a mans tongut gave him the 
gift of prophtcj some have said that it liad no joints in 
the neck uhicli however all quadrupeds arc known to have 
and some that the shadow of the lijajna kept dogs from 
harking flieso among man) other absurdities have been 
asserted of this quadruped and which I mention to shew tlie 
natural disposition of mankind^ lo load those that are already 
but too guilt) with accumulated reproach 


CHAP III 

OF ANIMALS OF THE WEASEL MND 

Having described the bolder ranks of carnivorous 
animals we now come to a minuter and more feeble class 
less formidable indeed than anj of the former but far more 
numerous and in proportion to their size more active and 
enterpnsing Ibe weasel kind may be particularly dis 
tinguished from other carnivorous ammal«s b) the length 
and slenderness of their bodies which are so fitted as to 
wind 111 e worms mo veiy smill openings after their 
prey and hence al&o they have received the name of ver 
mm from their similitude to the worm in tins particular 
These animals differ from all of the cat kind in the forma 
tion and disposition of their clans which as m the dog 
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kinds, they can neither diaw in nor extend at pleasure, as 
cats are known to do They differ from the dog kind, in 
being clothed rather with fur than Iran , and although 
some varieties of the fox may resemble them in this par ti- 
cular, }et the coat of the latter is longer, stronger, and 
always more lesemblmg han Beside these distinctions, 
all animals of the iveasel kind have glands placed near the 
anus, that either open into oi beneath it, furnishing a sub- 
stance that, in some, has the most offensive smell in natuie, 
in others, the most pleasing perfume All of this kind aie 
still more marked by their habitudes and dispositions, than 
then external form, cruel, voracious, and cowardly, they 
subsist only by theft, and find their chief protection in 
their minuteness They are all, from the shortness of their 
legs, slow in pursuit, and, therefoie, owe their support to 
their patience, assiduity, and cunning As their prey is 
precarious, they live a long time without food , and if they 
happen to fall in where it is in plenty, they instantly destroy 
all about them befoie they begin to satisfy their appetite, and 
suck the blood of every animal befoie they begin to touch 
Its flesh 

These are the marks common to this kind, all the species 
of which have a most striking resemblance to each other ; 
and he that has seen one, m some measure may be said to 
have seen all. The chief distinction in this numerous class 
of animals, is to be taken from the size , foi no words can 
give the minute niegulaiities of that outline by which one 
species is to be distinguished fioin that which is next it I 
Will begin, therefore, with the least and the best known of 
this kind, and still marking the size, will proceed gradually 
to largei and larger, until we come from the weasel to the 
glutton, which I take to be the largest of all The weasel 
v/ill serve as a model for all the rest, and, indeed, the points 
in which they differ from this little animal, aie but very 
inconsiderable. 

The WEASEL,^ as was said, is the smallest of this nume- 
rous tube, its length not exceeding seven inches, from 
the tip of the nose to the inseition of the tail T^is 
however, seems to be very gieat, if we compare it with the 
height of the auiixialj which is not above an inch and a 
half Xn measuring the wolf, v/e find him to be not above 
* Bntisli Zoology, vol i p 83. 
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once ind a Imlf as long as lie is higlj , in observing the 
ueasel v.t find it near fi\c times ns long ns it is high which 
shews an amazing disproportion flit tail also which is 
bushy IS two inches and a half long and adds to the apparent 
length of this little animal s bod) llic colour of the weasel 
IS a pale reddish brown on the hack and sides but white 
under the throat and the btll) It Ins whiskers like a cat 
and thirtj two tcetli which is two more than an) of tlie cat 
kind and these also seem better adapted for tearing and 
chewing than those of the cat art JJie c)c3 are little and 
black The ears short broad and roundish and ha>ea 
fold at the lower part which malts them look as if the) 
were double Ilentath the corners of the mouth on each 
jaw 13 a spot of brown 

Tins animal though \ei) diminutne to appearance is 
neiertheless a tcry fonnidaWe tneinj to quadrupeds an 
hundred times its own size It is atry common and well 
known in most parts of this countr) but stems htld m 
\erj difierent estuuation m difltrent parts of it In those 
plates where sheep or lambs art bred tlie weasel is a most 
noxious inmate and oeiy art is used to destro) it on 
the contrar) m places whtrt agriculture is chief!) fol 
lowed the weasel is considered as a friend that thins the 
number of such aermin as chiefly hvc upon corn how 
eier in all places it is one of the most untuneable and 
untractable animals m the world * A^'hen kept in a cage 
either for the purposes of amusement or inspection it 
will not touch nn) part of Us victuals wliile any body 
looks on It keeps in a continual agitation and seems 
fngUted o much at the wgbtuf mankind tint it will die 
if not permitted to hide itself from their presence For 
this purpose it must be provided in its cage with a suf 
ficient quantity of woo! or ha) in which it ma) conceal 
Itself and where it may canywhateier jt has got to eat 
i/hich however it will not touch until it begins to putref) 
In this state it is seen to pass three parts of the daj in 
sleeping and resenes tlie night for its times of exercise 
and eating 

In Its wild state the night is likewise the time during 
which It may be properly said to h\e At the approach 
of evening it is seen stealing from its hole and creeping 
* biUfon Tol XT p 37 
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about the faimer’s yaid foi its prey If it enteis the place 
wheie poultiy are kept, it nevei attacks the cocks oi the 
old hens, but immediately aims at the young ones It 
does not eat its piey on the place, but, aftei killing it by 
a single bite neai the head, and with a wound so small 
that the place can scaicely be peiceived, it caiiies it off 
to its young, oi its reheat It also bieaks and sucks the 
eggs, and sometimes kills the hen that attempts to defend 
them It is lemaikably active, and, in a confined place, 
scarcely any animal can escape it It will lun up the sides 
of walls with such facility, that no place is secure fiom it; 
and Its body is so small, that theie is scaicely any hole but 
what it can ivind thiough Dining the summer, its ex- 
cuisions are more extensive; but in wnitei, it chiefly con- 
fines Itself in bains and farm-yards, where it lemains till 
spiing, and wheie it bungs forth its young All this sea- 
son It makes wai upon the rats and mice, with still gieatei 
success than the cat, for being moie active and slender, it 
puisues them into their holes, and, aftei a shoit lesistance, 
destroys them It creeps also into pigeon-holes, destioys 
the young, catches sparrows, and all kinds of small buds ; 
and, if It has bi ought foitli its young, hunts with still 
greater boldness and avidity In summer, it ventuies 
faither fiom the house, and paiticulaily goes into those 
places ivheie the lat, its chiefest piey, goes before it Ac- 
coidingly, it is found m the lowei giounds, by the side of 
wateis, neai mills, and is often seen to hide its young in the 
hollow of a tree 

The female takes eveiy piecaution to make an easy bed 
for hei little ones she lines the bottom of hei hole ivith 
glass, hay, leaves, and moss, and generally bungs foith 
fiom thiee to five at a time All animals of this, as well as 
those of the dog kind, bung foith then young with closed 
eyes but they very soon acquiie stiength sufficient to follow 
the dam in hei excuisions, and assist in hei projects of petty 
lapine The w^easel, like all otheis of its kind, does not lun 
on equably, but moves by bounding , and when it climbs a 
fiee, by a single spiing it gets a good way fiom thegiound 
It jumps m the same manner upon its piey, and, having an 
extiemely hmbei body, evades the attempts of much stiongei 
animals to seize it 

This animal, like all of its kind, has a very stiong smell. 
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and tint of the u easel is peculnrl^ foetid Tins scent is 
^ciy distinguishable in those creatures uhen the) \oid 
their excrement for the glands uhich furnish this foetid 
substance uliich is of the tonsistence of suet open dircetlv 
into the orifice of the nmis and taint the excrement uith 
the strong eflluvia 'Ilic weasel smells more strongly 
in summer than in winter and more nbominabl) wlien 
irritated or pursued than when at its case It alwajs 
prejs in silence and ne\er has a ciy except when struck, 
and then it Ins a rough kind of snucaking winch at once 
expresses resentment and pain its appetite for animal 
food iieser forsakes it and it seems t^en to take a pleasure 
in the sicimt) of putrefaction Mr Ilu/Ton tells us of 
one of them being found with three )oung ones in the 
carcase of a wolf tint w is grown putrid and tli it had been 
hung up b) the hind logs ns a terror to others Into this 
horrid retreat the weasel thought proper to retire to bring 
forth her joung slie Ind fiimtshed the cavitj with ln> 
grass and kaies and the )onng were jnst brougfit 
forth when they were discoverd by a peasant passing that 
waj 


THE ERMINE, OR STOAT 

Next to the weasel m size and perfectly alike in figure 
IS the ermine Tlie difference between this and the former 
animal is so \ei) small that many and among the rest 
Linnanis who gnes but one description of both Inie con 
founded the two kinds together Howe\cr tlieir differences 
are sufficient to induce later naturalists to suppose the two 
kinds distinct and as their lights seem preferable we choose 
to follow their descriptions * 

Tlie stoat or ermine differs from the weasel in size 
being usuall) nine inches long whereas the former is not 
much above six Tlie tail of the ermine is always tipped 
with black is longer in proportion to the bod) and more 
furnished with hair Tlie edges of the ears and the ends 
of the toes in this animal are of a )elIowish white and 
although It is of the same colour with the weasel being of 
a lightish brown and though both this animal as well as 
the weasel in the most northern parts of Europe changes 
* EufFon Entisli Zoology 
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its coloui in wintei, and becomes white; yet even then the 
weasel may be easily distinguished fiom the ermine by the 
tip of the tail, which m the latter is always black. 

It IS well known that the fur of the ermine is the most 
valuable of any hitherto known ; and it is in vinter only 
that this little animal has it of the proper colour and con- 
sistence In summer, the ermine, as was said before, is 
brov n, and it may at that time more properly be called the 
stoat. There are few so unacquainted with quadrupeds as 
not to perceive this change of colour m the hair, which, in 
some degree, obtains in them all. The horse, the cow, and 
the goat, all manifestly change colour in the beginning of 
summer, the old long hair falling off, and a shorter coat of 
hair appearing in its room, generally of a darkei colour, and 
3et moie glossy. I^Hiat obtains in our temperate climate is 
seen to prevail still moie strongly in those regions where the 
milters are long' and severe, and the summeis shoit, and yet 
generally hot in an extreme degree Tlie animal has stiength 
enough during that season to thiow off a warm coat of ftn, 
which would but incommode it, and continues foi two or 
three months in a state somewhat resembling the oidmary 
quadrupeds of the milder climates. At the approach of win- 
ter, however, the cold increasing, the coat of hair seems to 
thicken in proportion; from being coaise and short, it 
lengthens and growls finer, while multitudes of smaller hairs 
grow up between the longer, thicken the coat, and give it all 
that waimth and softness which are so much valued in the 
furs of the northern animals 

It is no easy matter to account for this remarkable 
warmth of the furs of northern quadrupeds, oi how they 
come to be furnished with such an abundant covering. It 
IS easy enough, indeed, to say that Nature fits them thus for 
the climate ; and like an indulgent mother, when she exposes 
them to the ngour of an intemperate winter, supplies them 
'vith a covering against its inclemency But this is only 
flourishing • it is not easy, I say, to tell how Nature cornes 
to furnish them in this manner A few paiticulars on this 
subject are all that we yet know It is observable among 
quadnipeds, as well as even among the human species itselr, 
that a thin spaiing diet is apt to produce hair; children that 
have been ill fed, famished dogs and horses, are more hairy 
than others whose food has been more plentiful 1 his mav, 
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therefore be one cause that tlic animals of the north in nm 
ter are more hany than tliose of tlie milder climates At 
tint season tlie uliole conntr} is coiercd mtli deep snou 
and the pronsions winch these creatures are able to procure 
can be but precarious and scanty Its becoming finer may 
also proceed from the seventy of the cold that contracts the 
pores of the shin and the hair consequently talics the shape 
of the aperture through which it grows, ns wares are made 
smaller by being drawn through a smaller onfice However 
this may be all the animals of the arctic climates may be 
said to have tlieir winter and summer garments except very 
far to the north as in Greenland where tlie cold is so con 
tmually intense and the food so scarce, tliat neither the 
bears nor foxes change colour • 

Tlie ermine as was said is remarkable omon^ these for 
the softness the closeness and the warmth of its fur It 
13 brown in summer hhe the weasel and changes colour be 
fore the winter is begun becoming a beautiful cream colour 
all except the tip of the tail as was said before which still 
continues bhek Mr Daubenton had one of these brought 
him With its white winter fur, which he put mto a cage and 
kept in order to observe the manner of moulting its hair 
He received it in the beginning of March in a verj short 
time it began to shed its coat and a mixture of brown wis 
seen to prevail among the white so that at the ninth of 
the same month its head was nearly become of a reddish 
brown Daj after day this colour appeared to extend at 
first along the neck and down the back in the manner of a 
atnpe of about half aw meU broad Tlie fore part of the 
legs then assumed the same colour a part of the head the 
thighs and the tail were the last that changed but at the 
end of the month there was no white remaining except on 
those parts which are ilwijs white m this species porticu 
laAy tne Ybroat 'vnd the Howevei be bad not tbe 

pleasure of seeing this animal resume its former whiteness 
although he kept it for above two jears , which without 
doubt was owing to its impnsoned state this colour being 
partly owing to its stinted food and partly to the ngour of 
the season During its state of confinement this little am 
mal always continued very wild and untractable forever m a 

♦ Krantz s History of Greenlaitd -voi i p 7" 
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state of violent agitatlonj except when asleep, which it often 
continued for three parts of the day. Except for its most 
disagreeable scent, it was an extremely pretty creatuie, its 
eyes spiightly, its physiognomy pleasant, and its motions so 
smft that the eye could scaicely attend them. It was fed 
with eggs and flesh, but it always let them putrefy before it 
touched either. As some of this kind are known to be fond 
of honey, it was tried to feed this animal with such food for 
a while; after having, for thiee or four days, depnved it of 
other food, it ate of this, and died shoitly after ; a strong 
proof of its being a distinct species fiom the pole-cat or the 
martin, who feed upon honey, but othenvise pretty much re- 
semble the ermine in their figure and dispositions. 

In the north of Euiope and Siberia their skins make a 
valuable aiticle of commerce, and they are found there much 
more frequently than among us In Siberia they buirow in 
the fields, and are taken in tiaps baited with flesh. In Nor- 
way they are either sliot with blunt aiiows, oi taken in traps 
made of two flat stones, one being propped with a stick, to 
which is fastened a baited stung, and when the animals 
attempt to pull this away, the stone diops and crushes them 
to death. This animal is sometimes found white m Gieat 
Britain, and is then called a white weasel Its furs, how- 
ever, among us are of no value, having neither the thickness, 
the closeness, noi the whiteness, of those which come fiom 
Siberia. The fur of the eimine, in every country, changes 
hy time ; for, as much of its beautiful whiteness is given it 
hy certain arts known to the furriers, so its natural colour 
vetuins, and its former whiteness can never be restoied 
again. 


THE FERRET. 


The animal next in size to the ermine is the ferret ; which 
is a kind of domestic in Europe, though said to be ongi- 
Rally brought from Africa into Spain, which being a countiy 
^bounding m rabbits, required an animal of this kind more 
than any other : however this be, it is not to be found at 
present among us, except in its domestic state ; and it is 
chiefly kept tame, for the purposes of the warren 

The feiret is about one foot long, being nearly foui inches 
longer than the weasel It lesembles that animal in the 
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slenderness of its liod) and the aliortncss of its legs but 
its nose is sharper and its bod) more slender, in proportion 
to its length Hie ferret is common!) of a cream colour, 
but they are also found of all the colours of the weasel kind 
nhite blackish brouTi, and party coloured lliosc that arc 
of the nhitish kind haie their c)cs red, as is almost general 
nith all animals cntircl) of that colour But its principal 
distinction from the luascl is the length of the hair on its 
tad tvhicfi IS much longer in the ferret than the weasel 
Words mil not well express the other distinctions and nhat 
might take up a page in dull discrimination a single glance 
of theeje when the animdls themseh cs are presented can 
discoser 

As this animal is n native of the lomd zone * so it cannot 
bear the rigours of our climate mtbout care and shelter, and 
It generally rcpaj*s the trouble of its keeping b) its great 
agilit) in the warren It is naturally such an enemy of the 
rabbit kind that if a dead rabbit be presented to a )Oung 
ferret although it has never seen one before it instantly 
attacks and bites it mth an appearance of rapacity If the 
rabbit be living the ferret is still more eager seizes it b\ the 
neck winds itself round it and continues to suck its blood 
till It be satiated 

Their chief use in warrens is to enter the boles and dme 
the rabbits into the nets that are prepared for them at the 
mouth For this purpose tlie ferret is muzzled othennse 
instead of dnvmg out the rabbit it would content itself with 
killing and sucking its blood at the bottom of the hole but 
b) this contnvance being rendered unable to seize its 
prey the rabbit escapes from its claws and instantly makes 
to the mouth of the hole with such precipitation that it is 
inextricably entangled m the net placed there for its recep 
tion It often happens however that the ferret disen 
gages itself of its muzzle and then it is most commonly 
lost unless it be dug out for finding all its wants satis 
iied in the warren it never thinks of returning to the 
owner but continues to lead a rapacious solitary life 
while the summer continues and dies with the cold of the 
winter In order to bring the ferret from his hole the 
owners often burn straw and other substances at the mouth 
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they also beat abo^e to tenifyit: but this does not always 
succeed ; for as there are often several issues to each hole, 
the ferret is affected neither by the noise nor the smoke, but 
continues secure at the bottom, sleeping the greatest 
part of the time, and waking only to satisf\^ the calls of 
hunger. 

The female of this species^ is sensibly less than the male, 
whom she seeks with great ardour, and, it is said, often dies 
wthout being admitted. They are usually kept in boxes, 
with n ool, of ivhich they make themselves a ivarra bed, that 
senses to defend them from the rigour of the climate. They 
sleep almost continually ; and the instant they awake, they 
seem eager for food. Tliey are usually fed with bread and 
nulk Tliey breed twice a year. Some of them devour their 
}oung as soon as brought forth, and then become fit for the 
male again. Tlieir number is usually from five to six at a 
httei ; and this is said to consist of more females than males. 
Upon the wiiole, tins is an useful, but a disagreeable and 
offensive animal ; its scent is foetid, its nature voracious, it 
IS tame without any attachment, and such is its appetite for 
blood, that it has been knowm to attack and kill children in 
the cradle It is very easy to be iriitated , and, although at 
all times its smell is very offensive, it then is much moie so ; 
and its bite is very difficult of cuie. 

To the feriet land w^e may add an animal wffiich Mr. 
Buffon calls the vansiic, the skin of which w^as sent him 
stuffed from hladagascar. It was thirteen inches long, a 
good deal resembling the ferret in figuie, but differing m the 
numbei of its grinding-teeth, wiiich amounted to twelve; 
whereas in the ferret there are but eight it differed also in 
colour, being of a daik blown, and exactly the same on all 
parts of its body Of this animal, so neai ly resembling the 
ferret, we have no other history but the mere description of 
Its figure; and in a quadiuped wiiose kind is so stiongly 
Marked, perhaps this is sufficient to satisfy cunosity 
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T«E POLECAT 

The Polecat is larger tlnn the ucascl the ermine, or the 
ferret, being one foot fne inches long whereas the weasel 
IS but SIX inches the ermine nine nnil the ferret eleven 
inches It so much resembles the ferret m form tliat some 
have been of opinion they were one nnd the same aniiml , 
nevertheless there are a sufficient number of distinctions 
between them it is in the first place larger thin the fer 
ret it IS not quite so slender md has a blunter nose it 
differs also mtemally bawwg but fourtcew nbs whereas the 
ferret has fifteen and wnnts one of the breast bones wliicli 
IS found in the ferret hovrercr warreners assert tliat tlie 
polecat will mix wath the ferret nnd they are sometimes 
obliged to procure an intcrcottrse between these two animals 
to improve the breed of the latter which by long confine 
ment is sometimes seen to abate of its rapacious disposition 
Mr Bufibn dentes that tlie ferret wall admit the polecat 
jtt gives a variety under the name of both animals which 
msw very probably be a spurious race between the two 

However this be, the polecat seems by much the more 
pleasing animal of the two for although the long slender 
shape of all these vermin tnbes gives them a very disagree 
able appearance jet the softness and colour of the hair in 
some of them atones for the defect and renders them if not 
prettj at least not frightful Tlie polecat for the most 
part 13 of a deep chocolate colour it is white about the 
mouth the ears are short rounded and tipped with white 
a little beyond the corners of the mouth a stnpe begins 
which runs backnurd partly white and partly yellow its 
hair like that of all this class is of two sorts the long and 
the furry but m this animal the two kinds are of different 
colours the longest is black and the shorter jellomsh • 
the throat feet and tad are bl cher than any other parts of 
the body the claws are while underneath and brown above 
and its tad is about two inches and a half 

It IS very destructive to young game of all kinds, -I- hut 
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the rabbit seems to be its favourite piey* a single polecat is 
often sufficient to destroy a whole waiien ; foi, with that in- 
satiable thirst for blood which is natural to all the weasel 
Ivindj it hills much moie than it can devour ; and I have seen 
tventy rabbits at a time taken out dead, which they had de- 
stroyed, and that by a wound which was hardly perceptible. 
Tlieir size, however, which is so much larger than the 
V easel, renders theii retreats neai houses much moie pie- 
carious ; although I have seen them burrow near a village, 
so as scarcely to be extiipated But, in geneial, they reside 
in woods or thick brakes, making holes under ground of 
about tivo }ards deep, commonly ending among the roots of 
large trees, foi greater secuiity In winter they fiequent 
houses, and make a common practice of robbing the hen- 
roost and the dair}^ 

Tlie polecat is particulaily destructive among pigeons,* 
when it gets into a dove-house; without making so much 
noise as the weasel, it does a great deal more mischief ; it 
dispatches each with a single wound in the head; and, 
after killing a gieat mimbei, and satiating itself with theii 
blood. It then begins to think of canning them home This 
it carefully peiforms, going and leturning, and bunging 
them one by one to its hole ; but if it should happen that 
the opening by ivliich it got into the dove-house be not 
large enough for the body of the pigeon to get through, 
this mischievous creatuie contents itself ivith cairying away 
the heads, and makes a most delicious feast upon the 
brains. 

It IS not less fond of honey ; attacking the hives in winter, 
and forcing the bees aivay It does not lemove far fiom 
houses in winter, as its prey is not so easily found in the 
woods during that season. The female brings foith her 
young m summer, to the number of five oi six at a time ; 
these she soon trains to hei own rapacious habits, supplying 
the want of milk, which no carnivorous quadruped has in 
plenty, with the blood of such animals as she happens to 
seize The fur of this animal is consideied as sott and 
waim; yet it is in less estimation than some of a much 
inferior kind, from its offensive smell, which can nevei be 
wholly removed oi suppressed The polecat seems to be an 
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inhabitant of tlic ttinjicnt^. climates * scarcely any bc’ng 
fouml toiiarils the nortli and but very few in the warmer 
latitudes ilic species appears to be confined in Europe 
from Poland to Italy It is certain that these animals arc 
nfnid of the cold ns they are often seen to come into iiousts 
in winter and ns their tracks arc never found in the snon 
near their retreats It is probable also that the) are afraid 
of lieat as they art but thinly scattered m the southern 
climates 


TXIE MVRTIN 

The Martin is a larger animal than any of the former 
being gencrall) eighteen inches long and the tail ten more 
It differs from the polecat m being about four or five inches 
longer its tail nlso is longer in proportion and more bushy 
nt the end its nose is flatter its cry is sharper and more 
piercing its colours are more elegant and wliat still adds 
to tlicir beaut) its scent very unlike tlic former instead of 
being offensive, is considered as a most pleasing nerfume 
Tlic martin in short is the most beautiful of all British 
beasts of prey , its head is small nnd elegantly formed its 
eyes lively, its cars arc broad rounded and open its back 
Its sides and tail, arc covered with n fine thick dovniy fur 
with longer hair intermixed the roots nre ash colour the 
middle of a bright chesnut the points black the land is 
brovni with a slight cast of red the legs and upper 
sides of the feet are of a chocolate colour the palms 
or wwdcT sides are coveted with a thiek down like that 
of the body the feet are broad the claws white large 
and sharp well adapted for the purposes of climbing but 
as in others of the weasel kind incapable of being sheathed 
or unsheathed at pleasure tlie throat and breast are 
white the belly of the same colour witli the back but 
rather paler the hair on the tad is very long especially 
at the end where it appears much thicker than near the 
insertion 

There is also a variety of this animal called the yelloti 
breasted martin which m no respect differs from the form r 
except that this Ins a yellow breast whereas the other has 
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a uhite one : the coloui of the body also is daikei ; and, 
as it lives more among trees than the other martin, its fur 
is more valuable, beautiful, and glossy The former of 
these Mr Buffon calls the fouine , the latter, simply the 
maitin; and he supposes them to be a distinct species: 
but as tlie}' differ onij'' in coloui, it is unnecessary to em- 
barrass history by a neiv distinction, where there is only so 
minute a difference 

Of all animals of the weasel hind, the martin is the most 
pleasing ; all its motions shew great grace, as well as agi- 
lity ; and there is scarcely an animal in our woods that will 
venture to oppose it. Quadrupeds five times as big are 
easily vanquished ; the hare, the sheep, and even the wild 
cat itself, though much stronger, is not a match foi the 
martin: and although carnivorous animals aie not fond of 
engaging each other, yet the wild cat and the martin 
seldom meet udthout a combat. Gesner tells us of one of 
this kind that he kept tame, which was extremely playful 
and pretty j it ivent among the houses of the neighboui- 
iiood, and alw'ays returned home when hungiy : it was ex- 
tremely fond of a dog that had been bred up with it, and 
used to play uith it as cats are seen to play, lying on its 
l^ack, and biting without anger or injuiy. That which was 
kept tame by hlr. Buffon, was not quite so social • it was 
divested of its ferocity, but continued ivithout attachment ; 
and was still so wild as to be obliged to be held by a chain 
nmenever a cat appeared, it piepared for war ; and if any 
of the poultry came within its reach, it flew upon them 
)'0th avidity. Tliough it was tied by the middle of the body. 

It frequently escaped at fii st it retuined after some hours, 
but Without seeming pleased, and as if it only came to be 
ibd ,* the next time it continued abroad longer ; and, at last, 
''’cnt away without ever leturning It was a female, and 
^as, when it went off, a yeai and a half old, and Mr 
■buffon supposes it to have gone in quest of the male It 
every thing that was given it, except salad oi herbs ; 
and it was remarkably fond of honey. It was remaiked, 
^nat it drank often, and often slept for two days together; 

that, m hke mannei, it was often two or three days 
J^ithout sleeping Befoie it went to sleep, it drew itself up 
a round, hid, its head, and covered it with its tail, 
'^hen awake it was ’in continual agitation, and was obliged 
VOL II _3]. 32. 2H 
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to be tied up not less to prci^nt its nttaclving tlie poultry 
than to hinder it from breaking whateier it came near by 
the capricious uildncss of its motions 

Tlie jellou breasted martin is much more common m 
France than in England, and )ct c\en tlicre this \anety 
IS much scarcer than tint uitli tlie white breast Tlie latter 
keeps nearer houses and tillages to make its petty ravages 
among the sheep and the poultry tlie other keeps m the 
woods and leads m every respect a savage life building 
Its nest on the tops of trees and living upon such animals 
as are entirely vvaid like itself About night fall it usually 
quits its solitude to seek its prc} bunts after squirrels rats 
and rabbits destroys great numbers of birds and their 
young lakes the eggs from the nest and often removes 
them to Its own without breaking • Tlie instant the martin 
finds itself pursued by dogs for which purpose there is a 
peculiar breed that seem fit for this chase only it imme 
diately makes to its retreat which is generally in the hoi 
low of some tree towards the top and which it is im 
possible to come at without culling it down Their nest is 
generally the original tenement of the squirrel which that 
little animat bestowed great pams in completing but the 
martin having killed and dispossessed the little architect 
takes possession of it for its own use enlarges its dimen 
sions improves the softness of tlic bed ond m tliat retreat 
brings forth its young Its litter is never above three or four 
at a time they are brought forth with the eyes closed as m 
all the rest of this kind and very soon come to a state of 
perfection Tlie dam compensates for her own deficiency 
of milk by bringing them eggs and live birds accustoming 
them from the beginning to a life of carnage and rapine 
^Vhen she leads them from the nest into the woods the 
birds at once distinguish their enemies and attend them as 
we before observed of the fox wath all the marks of alarm 
and animosity Wherever the martin conducts her young 
a flock of small birds are seen threatening and insulting 
her alarming every thicket and often directing the hunter 
in his pursuit The martin is more common in North 
America than in any part of Europe These animals are 
found m all the northern parts of the world from Siberia 
to China and Canada In every country they are hunted 
* Bn okes s Katoral Historv 



THE WEAbEL KIND. 239 

for thdv furs, which are veiy valuable, and chiefly so 
uhen tak(in in the beginning of winter. The most 
esteemed part of the martin’s skin is that part of it which 
is browmei than the rest, and stretches along the back- 
bone. Above tw^elve thousand of these skins afe annually 
imported into England from Hudson’s Bay, and above 
thii ty thousand from Canada. 

THE SABLE. 

!^^ 0 ST t)f the elassfes of the weasel kind would havh 
continued utterly unknown and disregarded, were it not 
for their fur^, which aie finer, more glossy, and soft, than 
those of any other quadruped Their dispositions are 
fierce and untartieable ; their scent generally offensive ; and 
their figure dispioportioned and unpleasing. The know- 
ledge of one or two of them w^ould, therefore, have sufficed 
curiosity , and the rest would probably have been confounded 
together under one common name, as things useless and 
uninteresting, had not their sMns been coveted by the vain, 
and considered as capable of adding to human magnifi- 
cence or beauty 

Of all these, however, the skin of the sable is the most 
coveted, and held in the highest esteem. It is of a brownish 
black ; and the darker it is it becomes the more valuable. 

A single skin, though not above four inches bioad, is often 
valued at ten oi fifteen pounds,^ the fur diffei mg from 
others in this, that it has no gram ; so that rub it which 
Way you will, it is equally smooth and unresisting. Never- 
theless, though this little animal’s robe was so much coveted 
by the great, its history till of late was but veiy little 
known ; and we aie obliged to Mi‘. Jonehn for the first ac- 
curate description of its form and nature.-f* From him we 
learn that the sable resembles the martin in form and siz6, 
and the weasel in the number of its teeth ; for it is to be 
observed, that whereas the martin has thirty-eight teeth, the 
weasel has but thirty-four; in this respect, therefore, the 
sable seems to make the shade between these two animals ; 
being shaped like the one, and furnished wath teeth like 
the other. It is also furnished with very large whiskeis 
about the mouth ; its feet are broad, and, as in the rest bf 
* Regnard t BufFon, vol xxvu p 113 
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Its liintJ furnished with five on each foot Tiiese are 
Its constant marks but its fur for which it is so much 
valued is not nlua)s the same Some of tins species are 
of a dark broun over all the body except the cars and the 
tliroat uhere tlie hair is rather jellow others are more 
of a yellowisli tincture their cars and throat being also much 
paler Tliese m both are the colours they have in winter 
and uliich they are seen to change m the beginning of the 
spnng the former becoming of n yellow brown and the 
litter of a pale yellow In other respects they resemble their 
hind in Ywacit) agihtj and inquietude in sleeping by 
day and Bceking their prey by night, m living upon smaller 
animals and in the disagreeable odour that chiefly charac 
tenzes their race 

They genenlly inhabit along the banks of nvers m 
shady places and in the thickest woods Tliey leap with 
great ease from tree to tree and are said to be afraid of 
the sun which tarnishes the lustre of their robes Thev 
are chiefly liunted in winter for their skins during wliich 
part of the year they are only m season They ore mostly 
found in Siberia ana but \ety few in anv other country of 
the world and this scarcity it is winch enhances their value 
The hunting of the sable tliicfly falls to the lot of the con 
demned criminals who ore sent from Russia into these wald 
and extensive forests that for the greatest part of the year 
are covered with snow and m this instance as m many 
others the luxunes and ornaments of the vain are wTOught 
^ nes of the wretched These 

number of skins every year 
juantity be not provided 

The sable is also killed by the Russian soldiers who are 
sent into those parts to that end They are taxed a certain 
number of skins yearly like the former and are obliged to 
shoot with only a single ball to avoid spoiling the skin or 
else with cross bows and blunt arrows As an encourage 
ment to the hunters they are allowed to share among 
themselves the surplus of those skins which they thus 
procure and this in the process of six or seven years 
amounts to a very considerable sum A colonel during his 
seven years stay gams about four thou and crowns for his 
share and the common men six or seven liundred each 
for theirs 
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THE ICHNEUMON. 

The ichneumon, wliicli some Ijave injudiciously deno- 
minated the cn/ q/" Phaiaoh^ is one of the boldest and most 
useful animals of all the u easel Kind In the kingdom of 
Eg) pt, where it is chiefly bred, it is used for the same pui - 
poses that cats are in Europe, and is even more serviceable, 
as being more expert m catching mice than they. Tins 
animal is usually of the size of the martin, and greatly re- 
sembles it in appearance, except that the hair, which is of a 
grisly black, is much rougher, and less dmvny The tail, 
also, is not so bushy at the end ; and each hair in particulai 
has three or four colours, which aie seen in different dis- 
positions of its body Under its lougher hairs, theie is a 
softer fur of a brownish coloui, the rough hair being about 
tiio inches long, but that of the muzzle extremely short, as 
hkeuise that on the legs and paws, Ho\ve\er, being long 
since brought into a domestic state, there are many varieties 
m this animal , some being much larger than the maitin, 
others much less ; some being of a lightei mixture of colours, 
and some being streaked in the manner of a cat 
The iclincumon, with all the strength of a cat, has moie 
instinct and agility; a more nnivei sal appetite for carnage, 
and a greater variety of powders to procure it Rats, mice, 
birds, serpents, lizaids, and insects, are all equally puisued; 
it attacks eveiy living thing wdiich it is able to overcome, 
nnd indiscriminately preys on flesh of all kinds Its courage 
equal to the vehemence of its appetite It fears neithei 
the force of the dog, nor the insidious malice of the cat ; 
neither the claw’s of the vulture, nor the poison of the vipei . 

It makes war upon all kinds of serpents with great avidity, 
seizes and kills them, how venomous soever they be , and we 
sre told, that rvhen it begins to perceive the effects of then 
It has recouise to a certain loot, ivhich the Indians call 
^fter its name, and assert to be an antidote foi the bite of the 
3sp or the vipei 

But wdiat this animal is particularly sei viceable to the 
%yptians for, is, that it discovers and destroys the eggs 
nf the ciocodile. It also kills the young ones that have not 
yet been able to leach the water ; and, as fable usually 

^ The rest of tins description is extracted from Mr Buffon, except 
■where marked with commas. 
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goes Innd in liand uitli truth it is siid tint the ichneumon 
sometimes enters the mouth of the crocodile ulien it is 
found sleeping on the shore hold!) ittocks the enuny in the 
inside und at length whtn it has effectually destro)ed it, 
eats its my out again 

Ilie ichneumon uhen mid generally resides along the 
banks of ruers, and in times of inundation makes to the 
Ingher ground often approaching inhabited places m quest 
of prey It goes forward silcntlj and cautiously changing 
its manner of ino\ing according to its necessities Some 
times it carries the head high shortens its hodv and raises 
itself upon its legs sometimes it lengthens itself and seems 
to creep along the ground it is often ohserred to sit upon 
Its Innd legs like a dog when taught to beg but more 
commonly it is seen to dart like an arrmr upon its prey 
and seize it with ineiitahle certainty Its C)es arc sprightly, 
and full of fire its plusiognomy sensible, its hod) nimble 
its tail long and its iiair rough and sanous Like all of its 
kind it has glands that open behind and furnish an odorous 
substance Its nose is too sharp and its mouth too small 
to permit its seizing things that are large however it makes 
up by Its courage and activity its want of arms it easil) 
strangles a cat though stronger and larger than itself and 
often fights wath dogs which though never so bold learn to 
dread the ichneumon as a formidable enemy It also takes 
the water like the otter and as wc are told, will continue 
under it much longer 

Tins animal grow s fast, and dies soon It is found in 
great numbers in all the southern parts of Asia from Eg)pt 
to Javai and it is also found in Africa particular!) at the 
Cape of Good Hope It is domestic as wais said in Eg)pt 
hut in our colder climates it is not easy to breed or mam 
tain them as they are not able to support the ngour of 
our wanters Nevertheless they take every precaution that 
instinct can dictate to keep themselves warm they wrap 
themselves up into a ball hiding the head between the 
legs and in this manner continue to sleep all day long 

Seba had one sent him from the island of Ceylon which 
he permitted to run for some months about the house 
It was heavy and slothful by day and often could not be 
aivakened ev en with a blow but it made up this indolence 
hy Its nocturnal activity smelling about without either 
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being wholly tame or wholly mischievous. It climbed up 
the walls and the trees wdth ver}' great ease, and appeared 
extremely fond of spiders and w’orms, which it pieferied, 
probably from their resemblance to serpents, its most 
natural food It w'as also particularly eager to scratch up 
holes in^ the ground , and this, added to its waldness and 
uncleanliness, obliged our natiiialist to smother it in 
spints, in order to piesen’e, and add it to the lest of lus 
collection.” 

This animal was one of those formeily wwshipped by the 
Eg)-ptians, who considered ever)-^ thing that w^as serviceable 
to them as an emanation of the Deity, and w^orshipped such 
as the best representatives of God below'. Indeed, if we 
consider the number of eggs W'hich the crocodile lays in the 
sand at a time, which often amount to thiee oi four hundred, 
w e have reason to admire this little animal’s usefulness as 
well as industr}' in destroying them, since othenvise the 
crocodile might be produced in sufficient numbers to overrun 
the w’hole earth. 


THE STINKARDS. 

This is a name w'hich our sailors give to one or two 
animals of the w'easel kind, w'hich aie chiefly found in 
America. AH the w'easel kind, as w'as alieady obsen'ed, 
have a very strong smell ; some of them indeed approach- 
ing to a perfume, but the greatest number most insup- 
poitably foetid But the smell of our w'easels, and ermines, 
and polecats, is fiagrance itself when compared to that of 
the squash and the ski?il% which have been called the pole- 
cats of America. These two are found in diflferent parts 
of Amenca, both diffenng in colour and fur, but both ob- 
viously of the weasel kind, as appeals not only fiom their 
figure and odour, but also from then disposition. Tlie 
squash is about the size of a polecat, its hair of a deep 
brown, but principally differing fiom all of this kind in 
having only four toes on the feet before, whereas all the 
other w'easels have five. Tlie slunk, which I take to be 
Catesby’s Viiginia polecat, resembles a polecat in shape 
snd Size, but particulaily diffeis in the length of its hair 
and coloui The hail is above thiee inches and a half 
long, and that at the end of the tail above four inches. 
The coloui is partly black and partly white, variously 
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disposed over tlie body \try glossj long nnd beautiful 
'lliere seem to be two Mnetics more of tins nniiml winch 
hir Buffon calls the conepau ond the zortUe lit sup 
poses each to be a distinct species but ns the) arc both 
said to resemble the polecat m form and both to be 
clothed with a long fur of n black and white colour it seems 
needless to make n distinction Tlie conepate resembles 
the skink in all things except in size being smaller and 
in the disposition of its colours wliicii are more exact 
having five white stripes upon n black ground ninmng 
longitudinally from the head to the t4ail Tlie zorille re 
sembles the akmk hut is rather smaller and more beautifully 
coloured its streaks of black and white being more distinct 
and the colours of its tad being black at its insertion and 
white at the extremity whereas in the skmk they are all of 
one gray colour 

But whatever difiercnccs there may be m the figure or 
colour of these httic animals they all agree m one common 
affection that of being intolerably fcctid and loathsome I 
have already observed that all the weasel kind have glands 
furnishing an odorous matter near the anus the conduits 
of which generally have their aperture just at its opening 
Tliat substance which is stored up in these receptacles is m 
some of this kind such as m the martin already mentioned 
and also m the genet and the civet to be desenbed hereafter 
a most grateful perfume but m tlie weasel tlie ermine 
the ferret and the polecat it is extremely fcetid and offen 
sue Tliese glands m the animals now under consideration 
are much larger and furnish a matter sublimed to a degree 
of putrescence that is truly amazing As to the perfumes 
of musk and civct we know that a single gram will diffuse 
itself over a whole house and continue for months to spread 
an agreeable odour without diminution However the 
perfume of the musK or the civet is nothing either for 
strength or duration to Ihe insupportable odour of these 
It IS usually voided with their excrement and if but a single 
drop happens to touch any part of a man s garment it is 
more than probable that he can never wear any part of it 
more 

In descnbmg the effects produced by the excrement of 
these animals we often hear of its raising this diabolical 
smell by its urine However of this I am apt to doubt. 
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and it should seem to me, that, as the weasel kind have 
then exciements so extiemely foetid fiom the cause above- 
mentioned, we may considei these also as being fmtia 
fiom the same causes. Besides, they aie not furnished 
with glands to give theii uiine such a smell , and the ana- 
logy between them and the weasel kind being so stiong 
in othei lespects, we may suppose they lesemble each 
othei in this It has also been said, that they take this 
method of ejecting their excrement to defend themselves 
against their puisueis ; but it is much moie probable that 
this ejection is the convulsive effect of teiroi, and that it 
serves as their defence without theii own concuiience 
Ceitain it is, that they never smell thus Iron idly except when 
cm aged oi affrighted, foi they are often kept tame about 
the houses of the planters of America without being veiy 
offensive 

The habitudes of all these animals are the same, living 
like all the rest of the weasel kind, as they prey upon 
smaller birds and buds’ eggs The squash, foi instance, 
buiiows like the pole-cat in the clefts of rocks, where it 
brings foith its young It often steals into faim-yaids, and 
kills the poultiy, eating only their brains Noi is it safe to 
puisue or offend it, foi then it calls up all its scents, which 
are its most poweiful piotection At that time neithei men 
nor dogs will offei to appioachit, the scent is so strong 
that It reaches for half a mile round, and more near at hand 
IS almost stifling If the dogs continue to pursue, it does 
all in its powei to escape, by getting up a tiee, or by some 
such means; but if diiven to an extiemity, it then lets fly 
upon the hunters , and if it should happen that a drop of 
this foetid discharge falls in the eye, the peison runs the iisk 
of being blinded foi ever ^ 

The dogs themselves instantly abate of their aidoui 
when they find this extraoidmary battery played off against 
them, they instantly turn tail, and leave the animal un- 
disputed mastei of the field; and no exhortations can 
ever bung them to rally “ In the year 1749,” says Kalm, 

" one of these animals came neai the farm where I lived. 

It Was in winter time, during the night, and the dogs 
that weie upon the watch puisued it for some time, until 

^ Voj^age de Kalm, as quoted by BufTon, \ol xxvii p 93. 

VOL 11—31-32 2 1 



AMMAIS or 


24G 

!t (Ijscljargcd against rtitin Although I was in my bed a 
good way off I ihonght I should lm\L been sufibrated 
and iht cows and oxen by their lowangs shewed how 
much they were affected by the stench About t!ie end 
of the same )ear another of these animals crept into our 
cellar but did not exhale the smallest scent because it 
was not disturbed A foolish woman however who per 
ceivcd It at night h) the shining of its c)cs hilled it and 
at that moment its stench bc^n to spread The whole 
ceUar was fiUtil with il to vat\\ a degree that i\\e woman 
kept her bed for 6c\cril dajs after, and all the bread 
meat and other proMsions that were kept there were so 
infected that tlicy were obliged to be thrown out of doors 
Neiertlielcss many of the planters and native Americans 
keep tins animal tame about their houses and seldom 

f ierceive any disagreeable scents except it is injured or 
righted fliey are also known to cat its flesh whicli 
some assert to be tolerable food however they take 
care to deprive it of those glands winch arc so horndlv 
offensive 


THE GENET 

From the squash which is the most offensive animal m 
nature we come to the genet, which is one of the most 
beautiful and pleasing Instead of the horrid stench with 
which the former affects us this Ins a most grateful odour 
more faint than civet but to some for that reason more 
agreeable This animal is rather less than the martin 
though there are genets of different sizes and I have seen 
one rather larger It also differs somewhat m the form of 
Its bodj It IS not easy in words to give an idea of the 
distinction It resembles all those of the weasel kind in 
Its length compared to its height it resembles them in 
having a soft beautiful for in having its feet armed with 
claws that cannot be sheathed and in its appetite for petty 
carnage But then it differs from them m having the nose 
much smaller and longer rather resembling that of a fox 
than a weasel The tail also instead of being bushj 
tapeis to a point and is much longer its ears are larger 
and its paws smaller As to its colours and figure in 
general the genet is spottea with blacK upon a ground 
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mixed with red and giay It has two soits of haii, the one 
shoitei and softei, the other longei and stionger, hut not 
above half an inch long on any pait of its body except the 
tail. Its spots are distinct and sepaiate upon the sides, 
but unite towards the back, and foim black stupes, which 
run longitudinally from the neck backwards It has also 
along the hack a kind of mane oi longish ban, which 
forms a black streak fiom the head to the tail, which last is 
marked with rings, alternately black and white, its w^hole 
length. 

The genet, like all the lest of the weasel kinds, has 
glands, that separate a kind of perfume, lesembhng civet, 
but which soon flies off These glands open diffeiently 
fiom those of othei animals of this kind ; foi, as the lattei 
have theii apertures just at the opening of the anus, these 
have theii apeiture immediately undei it; so that the male 
seems, foi this reason, to the supeificial observei, to be of 
two sexes 

It lesembles the martin very much in its habits and dis- 
position ,=**= except, that it seems tamed much moie easily 
Belonius assures us, that he has seen them in the houses at 
Constantinople as tame as cats, and that they weie pei- 
mitted to lun eveiy wheie about, without doing the least 
mischief Foi this reason they have been called the cats of 
Constantinople , although they have little else in common 
with that animal, except then skill in spying out and de- 
stroying vermin Natuiahsts pietend that it inhabits only 
the moister giounds, and chiefly lesides along the banks of 
livers, having nevei been found in mountains, nor diy 
places The species is not much diffused , it is not to be 
Wnd m any pait of Euiope, except Spain and luikey, 
It lequiies a waini climate to subsist and multiply in , an 
yet It IS not to be found in thewaimei legions eitliCT of 
India or Afiica Fiom such as have seen its uses at Con- 
stantinople, I learn, that it is one of the most beautiful, 
cleanly, and industrious animals in the world ; that it keeps 
whatever house it is m peifectly fiee fiom mice and rats, 
which cannot enduie its smell Add to this, its natuie is 
mild and gentle, its colours various and glossy, its fui va- 
luable ; and, upon the ivhole, it seems to be one of those 
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tiniraaU tliat with proper cm n'iigUt l>e propagated 
amongst ns and might become one of the most serviceable 
of our domestics 


THE tUET 

Proceeding from the smaller to tlic greater of this 
kind ue come in the last place to the Cutt uhich is much 
larger than an^ of the former for as the martin is not 
aboae sittcen inches long the civet is found to be above 
tbirt) Mr BulTon distinguishes this species into two 
kinds one of ulucli he calls the ettet and the other the 
nhet Tlie latter principally difftrs from the former in 
having the hod) longer and more slender the nose smaller 
the cars longer and broader no mane or long hair running 
doun tlie back in the latter and the tad longer and 
better marked with rings of diflerenl tolours from one end 
to the otlier Tlicsc are the differences nliich have induced 
this great naturalist to suppose them animals of distinct 
species and to allot each a separate description Hoiv 
far future c\pencnce may connrm this conjecture time 
must discover but certain it is that if sucli small varieties 
make a separate species there may be man) other animals 
equally entitled to peculiar distinction that are non classed 
together We shall therefore content ourselves at present 
with tonsidenng as former naturalists have done these tun 
merely as varieties of the same animal ond only altered in 
figure by climate food or education 

The civet resembles animals of the weasel kind m the long 
slenderness of its bod) the shortness of its legs the odorous 
matter that exudes from the glands behind the softness of 
its fur the number of Its claus and their mcapacit) of being 
sheathed It differs from them m being much larger 
than an) hitherto descnlitd in having the nose lengthened 
so as to- resemble that of tlie fox the tail long and taper 
Irig to a point and its ears straight like those of a cat 
The colour of the civet vanes it is commonly ash spotted 
with black though it is winter in the female tending to 
)eIlou and the spots are much larger hke those of a 
panther The colour on the belly and under the throat is 
black whereas the other parts of the bod) are black or 
streaked with gny This animal vanes in its colour being 
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sometimes streaked, as in our kind of cats called tabbies. 
It has whiskeis like the lest of its kind ; and its eye is black 
and beautiful. 

Tlie opening of the pouch oi bag, which is the receptacle 
of the civet, differs fiom that of the rest of the weasel kind, 
not opening into, but undei the anus Besides this open- 
ing, which is large, theie is still another lower down ; but 
for what purposes designed, is not known. Tlie pouch 
itself is about two inches and a half broad, and two long , 
its opening makes a chink, from the top downwaids, that 
is about two inches and a half long , and is covered, on the 
edges and within, with short haii when the two sides aie 
diawn asunder, the inward cavity may be seen, laige 
enough to hold a small pullet’s egg, all round this are 
small glands, opening and furnishing that stiong peifume 
which 13 so well known, and is found m this pouch of the 
colour and consistence of pomatum. Those who make it 
theii business to bleed these animals for theii perfume 
usually take it from them twice oi tin ice a week, and some- 
times oftenei Tlie animal is kept in a long soit of a box, 
in which it cannot turn round The peison, theiefore, 
opens this box behind, diags the animal backwards by the 
tail, keeps it in this position by a bai befoie, and, with a 
wooden spoon, takes the civet from the pouch, as carefully 
as he can , then lets the tail go, and shuts the box again 
The perfume, thus procured, is put into a vessel, which he 
takes caie to keep shut ; and when a sufficient quantity is 
procuied, it is sold to veiy gieat advantage 

The civet, although a native of the warmest climates, 
is yet found to live in temperate, and even cold countiies, 
provided it be defended carefully fiom the injuries of the 
ail Wherefore, it is not only bred among the Tuiks, the 
Indians, and Africans, but great numbers of these animals 
are also bred in Holland, where this scraping people make 
no small gam of its peifume. Tlie peifume of Amsteidam 
is reckoned the purest of any; the -^people of other coun- 
tries adulterating it with gums, and othei m^teis, which 
dimmish Its value, but inciease its weight The quantity 
which a single animal affoids, generally depends upon its 
health and nouiishment It gives more in proportion as it 


^ Buffon, vol 
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js moFL delicately nnd abundantly ftd Haw flcsli hashed 
small eggs rice birds }oun^ fouls and particular!) fish 
arc the kinds of food the civet most delights in rittsc arc 
to be changed and altered to suit nnd cnticc its appetite and 
continue its licaltli It gets but very little w-atcr and 
although it drinks but rarely jet it makes iinnc very fre 
quenth and upon such occasions, vve cannot ns in other 
animals distinguish the male from the female 

riie perfume of the civct is so strong that it communicates 
itself to all parts of the animal s bodj , the fur is iinprtg 
nated thereby and the skin penetrated to such a degree 
that it continues to preserve the odour for a long time after 
it IS stnpt off If a person be shut up uitli one of them in 
a close room he cannot support the perfiimc uhicli is so 
copiously diffused \Vlien tlic animal is imtatcd as m all 
the vicascl kind its scent is much more violent than ordi 
naiy and if it be tormented so as to make it sweat, this 
also IS a strong perfume and serves to adulterate or increase 
what IS othcniasc obtained from it In general it is sold 
in Holland for about fifty shillings an ounce although 
like all other commodities its value alters in proportion to 
the demand Civet must be chosen new of a good eon 
sistence a whitish colour and n strong disagreeable smell 
Tliere is still a vciy considerable traffic earned on from 
Bussorah Calicut and other places in India where the 
animal that produces it is bred from tlie Levant also 
from Guinea and especially from Brasil in South America 
aUliough Jilr Buffon is of opimon that the animal is a 
native only of the Old Continent and not to be found wild 
in the New The best civet however is furnished as was 
obsened by the Dutch though not in such quantities at 
present as some years past when this perfume was more m 
fashion Civet is a much more grateful perfume than 
musk to which it Ins some resemblance and was some 
years ago used for the same purposes m medicine But at 
present it is quite discontinued in prescnption and persons 
of taste or elegahee seem to prosenbe it ev en from the toilet 
Perfumes like dress have their vicissitudes musk was in 
peculiar repute until displaced by civet both gave ground 
upo^ discovenng the manner of preparing ainbergrise and 
even this is now disused for the powerful vegetable kinds 
of fragrance spirit of lavender or ottar of roses 
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As to the lest, the civet is said to he a wild fieice ani- 
mal ; and, although sometimes tamed, is never thoioughly 
familial Its teeth aie strong and cutting, although its 
claws be feeble and flexible. It is light and active, and 
lives by piey, as the lest of its kind, pui suing birds, and 
other small animals that it is able to oveicome They aie 
sometimes seen stealing into the yaids and outhouses, to 
seize upon the poultr}^ : then eyes shine in the night, and 
It is very probable that they see better in the daik than by 
day ^'^’^len they fail of animal food, they are found to 
subsist upon roots and fruits, and veiy seldom dunk, for 
which reason they aie nevei found near great wateis They 
breed ver)' fast in their native climates, where the heat seems 
to conduce to their piopagation ; but in oui tempeiate 
latitudes, although they fuimsh their perfume in great 
quantities, yet they aie not found to multiply A proof 
that their peifuine has no analogy with then appetite foi 
geneiation 

THE GLUTTON.* 


I WILL add but one animal moie to this numeious class 
of the weasel kind , namely, the glutton ; which, foi seveial 
reasons, seems to belong to this tribe, and this only. e 
have hitheito had no precise description of this quadiuped; 
some resembling it to a badger, some to a fox, and some 
to a hyEena Linnaeus places it among the weasels, from 
the similitude of its teeth ; it should seem to me to le- 
semble this animal still more, fiorn the great length of its 
body, and the shoitness of its legs, fiom the softness or 
its fui, Its disagieeable scent, and its insatiable appetite tor 
animal food Mr. Klein, who saw one of them, which 
was biought ahve fiom Sibeiia, assures us, that it was 
about thiee feet long,*|" and about a foot and a halt iiig 


This animal is now ascertained to be a species of bear I* ^ ^bout 
three feet long, besides the tail, which is a foot in len^h size is 
equal to that of the common fo^, though, like others of tribe, it is 
of amove clumsy make, and its back is more 

colour IS a blackish brown, with the sides paler The called 

the Wolverene is distinguished by its superior size, in the 

body, which is dull ferruginous, with the front, throat, and longitudinal 

stripe on the body, whitish _ _ , ,, - „ „ , 

+ He sa> s, it was an ell and eight inches long 1 ' 

Its length, as supposing it to be a blemish ell, which is 2/ inches 



\NrMAIS OI 


2o2 

If WL compare these ditiiLnsjons with those of other nnnnals 
w e shidl find that they approach more neatly to the class 
uc are at present describing than any otlier, and tint the 
glutton maj \ery justly be conceived under the form of a 
great overgrown weasel Its nose its cars its teeth and 
Its long bushy tad ore entirely similar and as to what is 
said of Its being rather corpulent than slender it is most 
probable that those who desenbed it thus saw it after eating 
at which time its bell) we are assured is most monstrous!) 
distended however suspending all certainty upon this 
subject I will take leave rather to follow Linnuus than 
Butfon in describing tins animal and leave future expen 
cnee to judge between them 

Hie glutton which is so called from its voracious ap 
petite IS an animal found as well in tlie north of Europe 
ind Siberia ns in the northern parts of Amcnca where 
it has tlie name of the carcajou Amidst the vantlj of 
descriptions which liavc been given of it no vciy just idev 
can be formed of its figure, and indeed some naturalists 
among whom was Ray entirely doubted of its existence 
From the lest accounts however we have of it the body is 
thick and long the legs short it is black along the back 
and of a reddish brown on the sides its fur is held in the 
highest estimation for its softness and beautiful gloss the 
tad IS bush) like that of the weasel hut rather shorter , 
and its legs and claws are better fitted for climbing trees 
than for running along the ground TJius far it entirely 
resembles the weasel and its matm.ee of taking its prey is 
also by surprise and not by pursuit 

Scarcely any of the animals with short legs and long 
bodies pursue their prey but knowing their own inca 
pacity to overtake it by swiftness either creep upon it in 
its retreats or wait in ambush and seize it wath a bound 
Tlie glutton from the make of its legs and the length of 
its body must be particularly slow and consequently its 
only resource is in taking its prey by surpnse All the 
rest of the weasel kind from the smallness of their size 
are better fitted for a life of insidious rapine than this 
they can pursue their prey into its retreats they can lurk 
unseen among the branches of trees and hide themselves 
with ease under the leaves but the glutton is too large to 
follow small prey into their retreats, nor would such even 
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if obtained, be sufficient to sustain it Foi these leasons, 
tbeiefore, this animal seems naturally compelled to the life 
for which it has long been remaikable Its only lesouice is 
to climb a tree, which it does with great ease, and there it 
waits with patience until some laige animal passes under- 
neath, upon which it daits down with mien mg ceitainty, and 
destioys it 

It is chiefly in North Ameiica that this voiacious cieatuie 
is seen lurking among the thick blanches of trees, in older 
to surprise the deer, ivith which the extensive foiests of 
that part of the ivorld abound Endued with a degiee of 
patience equal to its lapacity, the glutton singles out such 
trees as it observes marked by the teeth or the antleis of 
the deer; and is known to lemaiii there w^atclnng foi se- 
veral days together If it has fixed upon a wiong tree, and 
finds that the deer have eithei left that part of the coun- 
tiy, 01 cautiously shun the place, it leluctantly descends, 
pursues the beaver to its letreat, or even ventuies into the 
watei in pursuit of fishes But if it happens that, by long 
attention and keeping close, at last the elk oi the lein-deer 
happen to pass that w'ay, it at once daits down upon 
them, sticks its claws between then shouldeis, and lemaiiis 
there unalteiably fiim It is in vain that the laige flighted 
animal incieases its speed, oi thieatens with its blanch- 
ing horns , the glutton having taken possession of its post, 
nothing can drive it off, its enoimous pisy diives lapidly 
along amongst the thickest woods, lubs itself against the 
laigest trees, and teais down the branches with its ex- 
panded horns ; but still its insatiable foe sticks behind, 
eating its neck, and digging its passage to the great blood- 
vessels that he m that pait Tiavelleis who wander thiougii 
those deseits, often see pieces of the glutton’s skin sticking 
to the tiees, against which it w^as lubbed by the deei but 
the animal’s voiacity is greatei than its feelings, and it iievei 
seizes without bunging down its piey hen, theiefoie, 
the deei, wounded and feeble with the loss of blood, lails, 
the glutton is seen to make up foi its foimer abstinence 
by Its piesent voracity As it is not possessed of a icast 
of this kind eveiy day, it resolves to lay in a store to serve 
it foi a good wdiile to come. It is, indeed, arizing how 
much one of these animals can eat at a time x hat which 
was seen by Mi Klein, although without exercise or an, 
VOL II.— 31-32. 2K 
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although taken from its mtuc climate and enjoying hut 
an indifflrent state of liealth vns }et seen to eat thirteen 
pounds of flesh ever} di) and )<.t remain tinsalisfied "We 
ma) tlierefore casil} conceive how much more it must 
devour at once after a long fist of a food of its ovm pro 
curing and in the climate most natural to its constitution 
We are told accordingl} tint from being a lank thin 
animal whicli it natunJI) is it then gorges in such quan 
titles that Its hell} is distended and its whole figure seems 
to alter Thus voraciousl} it continues eating til! incapa 
ble of an} other animal function it h s total!} torpid b} the 
animal it has killed and in this situation continues for two 
or three di} s In this loathsome and helpless state it finds 
Its clm-f protection from its bomd smell which fevr animals 
care to come near * so that it continues eating and sleeping 
till Its prey be devoured bones and all and llien it mounts 
a tree in quest of another adventure 
Tlie glutton like man} others of tlie weasel kind seems 
to prefer the most putnd flesh to that newl) killed and 
such is the voraciousness of this hateful creature that if 
Its swiftness and strength were equal to its rapacit} it would 
soon thm the forest of cvcij other hvang creature But 
fortunately it is so slow that there is scarcely a quadruped 
that cannot escape It except the beov cr Tins therefore it 
\er} frequently pursues upon land but the beaver generall} 
makes good its retreat b} taking to the water where tlie 
glutton has no chance to succeed Tins pursuit only happens 
w\ summer for vw the wanter aU that Temains is to attack the 
beavers house as at that time it never stirs from home 
rins attack however seldom succeeds for the beav er has 
a covert way bored under tlie ice and the glutton has only 
the trouble and disappointment of sacking an empty town 
A life of necessity generally produces a good fertile in 
vention The glutton contmuallv pressed by the call of 

appetite and having neither swiftness nor activity to 
satisfy it IS obliged to make up by stratagem the defects of 
nature It is often een to examine the traps and the snares 
laid for other ammais m order to anticipate the fowlers 
It is said to practise a thousand arts to procure its prev 
to steal upon the retreats of the rein deer the flesh of which 
animal it loves in preference to all others to he m wait 
* Liqdxi S lema p 
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for such animals as have been maimed by the hunters ; to 
pursue the isatis while it is hunting for itself ; and when 
that animal has run down its prey, to come in and seize 
upon the whole, and sometimes to devour even its poor 
providei ; and when these pm suits fail, even to dig up the 
graves, and fall upon the bodies interred there, devouiing 
them, bones and all For these reasons, the natives of 
the countries where the glutton inhabits, hold it in utter 
detestation, and usually term it the vultuie of quadiupeds 
And yet it is extraordinary enough, that, being so veiy 
obnoxious to man, it does not seem to feai him ^ We are 
told by Gmelm of one of these coming up boldly and 
calmly wheie there weie several peisons at work, ivithout 
testifying the smallest apprehension, or attempting to run, 
until it had received several blows, that at last totally 
disabled it. In all probability it came among them seek- 
ing its prey ; and, having been used to attack animals of 
inferior stiength, it had no idea of a foice superior to its 
own Tlie glutton, like all the rest of its kind, is a solitaiy 
animal j and is never seen in company except with its female. 
With which it couples in the midst of winter The latter 
goes ivith young about four months, and brings forth two or 
thiee at a time '1“ They burrow in holes as th^e weasel , and 
the male and female are generally found together, both 
equally resolute in defence of their young Upon this 
occasion the boldest dogs are afraid to approach them ; they 
fight obstinately, and bite most cruelly However, as they 
are unable to escape by flight, the hunters come to the 
assistance of the dogs, and easily overpowei them Their 
flesh, it may leadily be supposed, is not fit to be eaten, but 
the skins amply recompense the hunteis for their toil and 
danger. The fur has the most beautiful lustie that can be 
imagined, and is piefeiied before all others, except that of 
the Siberian fox, or the sable. Among other pecuhaiities 
of this animal, Liiinseus informs us, that it is veiy difficult 
to be skinned , but from what cause, whether its abomina- 
hle stench, oi the skin’s tenacity to the flesh, he has not 
thought fit to inform us 


* Buffon 
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INTRODOCTJOV 

HA\TNG t^escnbwl in tlic last cbapttr n tnbe of minute 
fierce npacioiis nnim ils I come now to a net, of minute 
anumls of n more harmless and gtntit kind that nithout 
being Lnemics to an) are prt)Ld upon b) all As Nature 
has fitted the former for hostilit) so it Ins entire!) formed 
the latter for evasion and ns the one kind subsist b) their 
courage and activjt) so the other find safety from their 
swiftness and tlicir fears Plie hare is the swiftest animal 
in the world for the time it continues and fciv qindniptds 
can overtake even the rabbit when it has but a abort waj to 
run To this class also uc ma) add the squirrel soinenhat 
resembling tlic hare and rabbit m its form and nature and 
equall) pretty inofitnsivc and pkasuig 

If we were methodically to distinguish animals of tlie 
hare kind from all otliers we might saj that the) have but 
two cutting teeth above and two below that they are 
covered with a soft downy fur and that the) have a bushy 
tail Tlie combination of these marks might perhaps dis 
tinguish them tolerably well, whether from the rat the 
beaver the otter or any other most nearl) approaching in 
form But as 1 have declined all method that rather tends 
to embarrass histor) than enlighten it I am contented to 
class these animals together for no very precise reason but 
because I find a general resemblance between them in their 
natural habits and in the shape of their heads and bodj 
I call a squirrel an animal of the hare kind because it is 
something like o hare I call the paca of the same kind 
merely because it is more like a rabbit than any other am 
mal I know of In short it is fit to erect some particular 

* The animals of this f mily have tvro front teeth in each jvw those 
in the upper jaw are doubled bavmg two smaller ones standing behind 
the others tl ey feed ci tirely on vegetables are ve y small and run 
by a kind of leaping they have five toes o the fore feet and fou on 
the 1 mder 
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standard in the imagination of the reader, to refei him to 
some animal that he Knows, in order to direct him in con- 
ceinng the figure of such as he does not know. Still, how- 
ever, he should be ajiprised that his knowledge null be 
defective nathont an examination of each particular species ; 
and that sa)nng an animal is of this or that particular kind, 
is but a ^ er}* trifling part of its history. 

Animals of the hare kind, like all others that feed en- 
tirely upon vegetables, are inoffensive and timorous. As 
Nature furnishes them u ith a most abundant supply, they 
have not that i opacity after food remarkable in such as are 
often stinted in their provision. They are extremely active 
and amaringly swift, to which they chiefly ow^e their pro- 
tection ; for being the prey of every voiacious animal, they 
are incessantly pursued The hare, the rabbit, and the 
squirrel, are placed by Pyerius, in his Treatise of Ruminating 
Animals, among the number of those that chew^ the cud ; 
but how' far this may be true I will not pretend to determine. 
CerUuii It is that their bps continually move wiiether sleep- 
ing or w’aking. Nevertheless they chew their meat very 
much before they sw^allow’ it, and for that reason I should 
suppose that it docs not want a second mastication. All 
these animals use their fore-paws like hands, they are 
remarkably salacious, and are furnished by Natuie wtli 
more ample poweis than most others for the business of 
propagation. They are so verj’^ prolific, that were they 
not thinned by the constant depiedations made upon them 
by most other animals, they w^ould quickly over-run the 
earth. 


THE HARE. 

Of all these the hare is the largest, the most persecuted, 
and the most timoious; all its muscles are formed ror 
swiftness ; and all its senses seem only given to diiect its 
flight It has very laige prominent eyes, placed backw^ards 
m its head, so that it can almost see behind it as it runs 
These are never wholly closed , but as the animal is c^- 
tmually npon the. watch, it sleeps with thern open. Ihe 
ears are still more remarkable for then size , they aie move- 
able, and capable of being directed to every quarter ; so 
that the smallest sounds are readily received, and the animal s 
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motions directed accordingly Tiic muscles of the hod/ 
are ycry strong and uithout fnt so that it mi/ be said to 
carry no superfluous burden of flesh about it the hinder 
feet art longer than the fore winch stdl adds to the rapidity 
of its motions and almost all animals that arc rcmarlvaWe 
for their speed except the liorse ore formed in the same 
manner 

An animal so well formed fora lift of escape might be 
supposed to enjo) a state of tokrable stcunt) but as e\cry 
rapacious creature is its encinv it but aerj seldom lues out 
its natural term Dogs of all kinds pursue it bj instinct 
and follow the hare more eagerly than any other animal 
Tliecat and the weasel kinds arecontinuallj lying in ambush 
and practising all their little arts to seize it birds of prey 
are still more dangerous enemies as against them no swift 
ness can a,iail nor retreat secure but man an enemy far 
rnorc powerful than all prefers its flesh to that of other 
animals and destroys greater numbers than all the rest 
Thus pursued and persecuted on eaery side the race would 
long since Imc been totally octirpatcd did it not find a 
resource in its amazing fertility 

Tlie hare multiplies exceemngly it is in a state of en 
gendering at a few months old the female goes wath young 
but thirty days and genenlly brings forth three or four at 
a time * As soon as they have produced their young they 
are again ready for conception and thus do not lose any 
time in continuing the breed But they are m another 
respect fitted m an extraordmaiy manner for multiplying 
their kind for the female from tlie conformation of her 
womb IS often seen to bnng forth and yet to continue 
pregnant at the same time or in other words to haie 
young ones of different ages in her womb together Other 
animals neier receive the male when pregnant but bnng 
forth their young at once Cnt it is frequently diflerent 
with the hire the female often though already impreg 
nated admitting the male and thus receiving a second 
impregnation Tlie reason of this extraordinary circum 
stance is th it the womb m these animals is divided in such 
a manner that it may be considered as a double orgin 
one side of which may be filled while the other remains 
empty Thus these animals may be seen to couple at 
* Duffon Tol xui p 12 
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every peiiod of tlieii piegnancy, and even while they are 
bringing foith young, laying the foundation of anothei 
brood 

The young of these animals are brought forth with their 
eyes open, and the dam suckles them for twenty days, after 
which they leave her, and seek out for themselves ^ Fiom 
this we observe, that the education these animals leceive 
is but trifling, and the family connection but of a shoit 
duration In the rapacious kinds the dam leads her young 
forth for months togethei ; teaches them the aits of lapine, 
and, although she wants milk to supply them, yet keeps 
them under her caie until they aie able to hunt for them- 
selves But a long connection of this kind would be veiy 
unnecessary as u ell as dangerous to the timid animals we 
are describing; their food is easily piocuied, and then 
associations, instead of piotection, would only expose 
them to their pursuers They seldom, howevei, separate 
far fiom each other, or fiom the place where they were 
produced; but make each a form at some distance, hav- 
ing a predilection rather for the place than each other’s 
society. They feed during the night rathei than by day, 
choosing the more tender blades of grass, and quenching 
their thirst with the dew. Tliey live also upon roots, leaves, 
fruits, and corn, and prefer such plants as are furnished 
With a milky juice They also strip the bark of trees dur- 
ing the winter, there being scarcely any that they will not 
feed on, except the lime oi the alder, lliey are particularly 
fond of biich, pinks, and parsley When they are kept 
tame, they are fed with lettuce and other garden herbs, 
but the flesh of such as are thus brought up is always 
indifferent. 

They sleep or repose in their forms by day, and may be 
said to live only by night -f- It is then that they go forth 
to feed and couple They do not parr, howevei, but in 
the rutting season, which begins in February, the male 
pursues and discovers the female by the sagacity of its 
nose They aie then seen by moonlight, playing, skip- 
ping, and pursuing each other, but the least motion, the 
slightest bieeze, the falling of a leaf, is sufficient to dis- 
turb then revels, they instantly fly off, and each takes a 
separate way. 

* Buffon, vol xui p 13 
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As their limbs are made for ninnm^ thfy easily outstrip 
all other nuimaU m the beginninj; and could thev preserve 
tlieir speed it uould be impossible to o^ert^kc tfiern but 
IS tliey exlnust their strength at their first efforts and 
double bsek to ibe place they were started from the) are 
more easily til en tlnn the fox wbitb is a much sloutr 
anima! tlnn they As thtir hind legs are longer than the 
fore thcyalnnjs choose to run up bill byuhich the speed 
of their pursuers is diminished e^hile tlieirs remims the 
same Xlieir motions arc also nithout an) noise ns they 
hase the sole of the foot fvmushed with Inir and thej seem 
the only ammaU that Ime Inir on the inside of their 
mouths 

lliey seldom hvc ahoie scienor eight )tars at tlie utmost 
the) come to their full perfection in a )e'ir and this mul 
tiphed by sesen as in other annuals gwes the extent of 
their hies * It is said boucicr tint tlie females hie long,er 
than the males of this Mr Ihiffon makes a doubt but I 
am assured tint it is so Tlicy piss their hies m our 
climate in solitude and silence and the) seldom arc heard 
to erj excejit ulicn llic) are seized or wounded Tlitir 
voice is not so sharp as the note of some other animals but 
more nearly approaching tint of the squalling of a child 
They arc not so wild ns their dispositions and their habits 
seem to indicate but aie of a coinpljmg nature and easily 
susceptible of a kind of education 1 hey are easiU tamed 
Tliey even beeome fond and caressing but they are incapable 
of attachment to an) particular person and neiercaiibe 
depended upon for though taken neier so )oimg they 
regain their native freedom at the first opportunity As they 
have a remarkably good ear and sit upon their lund legs 
and use their fore paws as bands they have been taught to 
beat the drum to dance to music and go through the 
manini exercise 

But their natural instincts for their preservation are much 
more extraordinary than those artificial tncks that are 
taught them Tliey make themselves a form particularly 
m those places where the colour of the grass most resembles 
that of thur skin it is open to tlie south in winter and to 
the north in summer The hare when it hears the hounds 
at a distance flies for some time through a natural impulse 
* Baffan vol xiu p 
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without managing its stiengtli. or consulting any other 
means but speed foi its safety Having attained some hiif 
or rising ground, and left the dogs so far behind that it nn 
longer hears their cries, it stops, rears on its hinder leg^ 
mid at length looks back to see if it has not lost its puisueis 
But these, haiing once fallen upon the scent, pursue slowly 
and with united skill, and the poor animal soon again 
heais the fatal tidings of their approach. Sometimes when 
sore hunted it will start a fresh hare, and squat in the 
same form ; sometimes it mil creep under the door of a 
sheep-cot, and hide among the sheep , sometimes it will 
run among them, and no vigilance can drive it from the 
flock, some mil enter holes like the rabbit, which the 
hunters call going to vaull , some wall go up one side of the 
hedge and come down the other ; and it has been known 
that a hare sorely hunted has got upon the top of a quick-set 
hedge, and lun a good way thereon, by which it has effec- 
tually evaded the hounds. It is no unusual thing also foi 
them to betake themselves to furze bushes, and to leap from 
one to another, by which the dogs are frequently misled 
Howevei, the first doubling a hare makes is geneially a 
key to all its future attempts of that kind, the latter being 
exactly like the former. The young hares tread heaviei, 
and leave a stionger scent than the old, because their limbs 
are weakei , and the moie this forlorn creatuie tiies, the 
heaviei it tieads, and the stionger is the scent it leaves. 

A buck, or male hare, is known by its choosing to run upon 
hard highways, feeding faither fiom the wood-sides, and 
niaking its doubling of a greater compass than the female 
The male having made a turn or two about its form, fre- 
quently leads the hounds five oi six miles on a stretch ; 
hut the female keeps close by some coveit side, turns, 
crosses, and winds among the bushes like a rabbit, and 
seldom runs directly forward In general, how^ever, both 
^ale and female regulate their conduct according to the 
^eathei. In a moist day they hold by the highways more 
than at any other time, because the scent is then strongest 
^pon the grass If they come to the side of a grove or 
spring, they forbear to enter, but squat dorni by the side 
thereof until the hounds have oveishot them , and tlien, turn- 
ing along their formei path, make to their old form, from 
which they vainly hope foi protection 
VOL. 1-32 2L 


ANIMAIS or 


202 

H-itcs are dwuled bj tlie hunters into mountain and 
measled Inres 'llie former are more smft Mgorous and 
Iiave tlic flesh better tastid, the htter chiefly frequent the 
marshes ulien hunted keep among Ion grounds and their 
flesh IS moist white and flabb) Wlien the male and 
female keep one particular spot they will not suffer anj 
strange hare to make its form in the •tame quarter so that 
It IS usuallj said that the more 5 on hunt the more hares 
vou shall have for haiing killed one hare others come 
and tal e possession of its form hfan) of these animals are 
found to hie in woods and thickets but the) are natunlly 
fonder of the open country and are constrained only by fear 
to lake shelter m places that afford them neither a warm 
sun nor on agreeable pasture llicj are, therefore usually 
seen stealing out of tlie Iicdges of tlie wood to taste the 
grass that grows shorter and sweeter m the open fields tlian 
under the shade of the trees howeicr they seldom miss of 
being pursued and eiciy cxeursion is a new adicnture 
Tliey arc shot at by poachers, traced b\ their footsteps m 
the snow caught in springs dogs birds and cats arc all 
combined against them ants snakes and adders dnic 
them from tlieir forms especially in summer eien fleas 
from which most other animals are free persecute this poor 
creature and so innousarcits enemies lint it is seldom 
nermitted to reach eien tliat short term to which it is 
limited by nature 

Tlie soil and climate liaie their influence upon this am 
mal as well os on most others In the countries bordering 
on the north pole, they become wliite m winter and arc 
often seen in great troops of four or file hundred running 
along the banl s of the nicr Irtish or the Jenisca and are 
as white as the snow they trend on Tliey are caught m 
traps for the sake of their skins wlucli on the spot are sold 
for less than seien shillings a hundred Tlieir fur is well 
known to form a considerable article m the hat manufac 
ture and we accordingly import last quantities of it from 
those countries where the Jiare abounds in such plenty 
They are found also entirely black but these in much less 
quantities than the former • and eien some have been seen 
with boms though tliese but rarely •)“ 
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Tlie haies of the hot countnes, paiticulaily in Italy, Spain, 
and Baibaiy, aie smallei than ouis those hied in the 
Milanese country aie said to he the best in Euiope * Theie 
is scarcely a country wheie this animal is not to be found, 
fiom the ton id zone to the neighbourhood of the polar cii- 
cle The natives of Guinea knock them on the head as they 
come down to the sides of the rivers to drink. They also 
suiround the place wheie they aie seen in numbers, and 
clattering a short stick, which every man carries, against that 
which the person next him carries, they diminish their circle 
gradually, till the hares are cooped up in the midst They 
then altogether throw their sticks m among them, and with 
such deadly force, that they seldom fail of killing great num- 
bers at a time 

The flesh of this animal has been esteemed a delicacy 
among some nations, and it is held in detestation by 
others. The Jews, the ancient Britons, and the Mahome- 
tans, all considered it as an unclean animal, and religiously 
abstained from it On the contrary, there are scarce any 
othei people, however baibaious at piesent, that do not con- 
sider it as the most agreeable food Fashion seems to pre- 
side and govei n all the senses ; what mankind at one time 
considei as beautiful, fragiant, oi savoury, may at anofliei 
time, or among other nations, be regarded as deformed, dis- 
gustful, or ill-tasted. That flesh which the ancient Romans 
so much admired as to call it the food of the wise, was, 
among the Jews and the Diuids, thought unfit to be eaten ; 
and even the modems, who, like the Romans, consider the 
flesh of this animal as a delicacy, have very different ideas as 
to dressing it With us it is simply served up without much 
seasoning but Apicius shews us the manner^ of dressing 
a haie in true Roman taste, with parsley, rice, vinegar, cum- 
min seed, and coriander.^ 


the rabbit 


The hare and the rabbit, though so '’<=0' ““ty resem- 
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bred up sevcnl of both kinds m tlie same phee but from 
being 'It first incIifTcrent the) soon became enemies , and 
their combats were gencmlly continued until one of them 
was disabled or dcstro)ed Howcicr though tliese expe 
nments were not attended with success 1 am assured that 
nothing 13 more frequent than an animal bred between tliese 
two but which hkc the mule is marked with stenlil) Nny 
It has been actually known that the rabbit couples with am 
mals of a much more distant nature and tliere is at present 
m the Museum at Brus<»eU a creature co%crcd wath fea 
thers and hair and said to be bred between a rabbit and 
a hen Tlie fecundity of the rabbit is still greater than 
that of the hare and if wc sliould calailate the pro 
duce from a single pair m one )ear the number would 
be amazing 'Tliej breed seicn tunes in a }tar and bring 
eight joung ones each tune On a supposition therefore 
that this happens regularl) at the end of four tears tt 
couple of rabbits shall sec a progeny of almost a nnlhon 
and half From hence wc must justl) apprehend being 
overstocked bj their increase but happily for mankind 
their enemies arc numerous and llieir nature mofiensite 
so that their destruction bears a near proportion to their 
fertilit) 

But although their numbers be diminished by ever} beast 
and bird of prey and still more by man liimself yet tliere 
IS no danger of their extirpation Tlie hare is a poor de 
fenceless animal tliat has nothing but its swiftness to 
depend on for safety its numbers are therefore eieryday 
decreasing and m countnes that are well peopled the 
species are so much kept under that law's are made for 
their preser.ation StiU however it is most likely that 
they will be at last totally destroyed and like the wolf or 
the elk m some countnes be only kept in remembrance 
But It IS otherwise with the rabbit its fecundity being 
greater and its means of safety more certain The hare 
seems to have more various arts and instincts to escape its 
pursuers by doubling squatting and winding the rab 
bit has but one art of defence alone but m that one finds 
safety bv making itself a hole where it continues a great 
part of the day and breeds up its young there it con 
tinues secure from the fox the hound the kite and every 
other enemy 
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Nevertheless, though this retreat be safe and convenient, 
the rabbit does not seem to be naturally fond of keeping 
there. It loves the sunny field and the open pasture, it 
seems to be a chilly animal, and dislikes the coldness of its 
under-ground habitation It is, therefore, continually out, 
when it does not fear disturbance; and the female often 
bnngs forth her young at a distance fiom the warren, in a 
hole, not above a foot deep at the most. Tliere she suckles 
them for about a month, covering them ovei vvath moss and 
grass, vvhenev'er she goes to pasture, and scratching them up 
at her return. It has been said, indeed, that this shallow 
hole without the warren is made lest the male should attack 
and destroy her young ; but I have seen the male himself 
attend the }oung there, lead them out to feed, and conduct 
them back upon the return of the dam This external re- 
treat seems a kind of country house, at a distance fiom the 
general habitation; it is usually made near some spot of 
excellent pasture, or in the midst of a field of sprouting 
corn. To this both male and female often retire from the 
warren, lead their young by night to ti e food which lies so 
convenient, and, if not disturbed, continue there till they 
are grown up Tliere they find a greater variety of pastuie 
than near the vv'arien, which is generally eaten bare; and 
enjoy a warmer sun, by covering themselves up in a shal- 
lower hole. Whenever they are disturbed, they then foi- 
sake their letreat of pleasure for one of safety , they fly to 
the warren wath their utmost speed , and if the w^ay be short, 
there is scarcely any dog, how swift soev’^er, that can ov^er- 
take them. 

But it does not always happen that these animals aie 
possessed of one of these external apaitments, they most 
usually bring forth then young in the warien, but always 
in a hole, separate from the male On these occasions, 
the female digs herself a hole,* different fiom the ordinaiy 
one, by being more intiicate ; at the bottom of which she 
makes a more ample apartment. This done, she puUs oft 
from her belly a good quantity of hei hair, with which she 
makes a kind of bed foi hei young During the two fiist 
days she never leaves them ; and does not stii out but to 
procure nourishment, which she takes with the utmost 
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ibspnlcl^ in tins ininncr sucMing Iicr >oung for ncir sjx 
%\eeks until the) arc filTong ind nlile to go abroad them 
selves During all tins time tlit nnk seldom visits their 
gepanle apartments but when ihty arc groivn up so as 
to come to the mouth of the hole, lit then seems to 
nchnonledge them as his offspring tabes them bctue'tn 
his pans smoothes their skin and heks their ejes all 
of them one after the other have an equal share m Ins 
caresses 

In this manner the rabbit when wild consults its plea 
sure and its safety hut those that arc bred up tame do not 
take tbe trouble of digging a hole conscious of being 
already protected It has also been observed • that uhen 
people to make o irarrcn stock it mtli tame rabbits these 
animals having been unaccustomed to the art of scraping 
a hole continue exposed to the weather and ciety other 
accident without eier burrouang Dieir immediate off 
spring also are equally regardless of their safety and it is 
not till after two or three generations that these animals 
begin to find the necessity and com cniencc of an as)lun» 
and practise an art which they could only learn from 
nature 

llabbits of the domestic breed like all other animals that 
are under the protection of man are of various colours 
white browai bhcl nnd mouse colour Tlic black arc 
the most scarce the brown white and mouse colour, are 
m greater plenty Most of the wild rabbits are of a brown 
and it is the colour which prevails among the species for 
m every nest of rabbits whether the parents be black or 
white there are some brown ones found of the number 
But m England tbere are many warrens stocked with the 
mouse colour kinds which some say came onginally from 
an island in tbe river Humber and vvbicb still continue 
their onginal colour after a great nuniber of successive 
generations A gentleman J' who bred up tame rabbits for 
his amusement gives tbe following account of their produc 
tion I began 5a)s be bj having but one male and 
female only the male was entirely white and the female 
brown but m their posterity the number of the brown by 
far exceeded those of any other colour there were sonit 
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white, some party-colouied, and some black It is sur- 
prising how much the descendants weie obedient and sub- 
missive to their common parent; he was easily distinguished 
from the lest by his superioi whiteness , and, howevei nu- 
meious the otlier males weie, this kept them all in subjec- 
tion Whenever they quarielled among each other, either 
for their females or provisions, as soon as he heaid the noise, 
he lan up to them with all dispatch, and, upon his appeal - 
ance, all was instantly leduced to peace and oidei If he 
caught any of them in the fact, he instantly punished them, 
as an example to the rest. Another instance of his supe- 
rioi ity was, that having accustomed tliem to come to me 
With the call of a whistle, the instant this signal was given 
I saw him marshalling them up, leading them the foiemost, 
and then sujfFering them all to file off befoie him ” 

The rabbit,* though less than the hare, generally lives 
longer As these animals pass the gieatei pait of then 
lives in their buiiow, where they continue at ease and un- 
molested, they have nothing to prevent the regularity of 
then health, oi the due course of then nouiishment They 
are, therefore, geneially found fatter than the haie, but 
their flesh is, notwithstanding, much less delicate That of 
the old ones, m particulai, is haid, tough, and diy; but 
it is said, that m warmer countries they are bettei tasted 
This may veiy well be, as the rabbit, though so veiy plen- 
tiful in Great Biitain and Ireland, is neveitheless a native 
of the waimei climates, and has been oiiginally impoited 
into these kingdoms fiom Spam In tliat country, and 
in some of the islands in the Mediteiianean, we are told 
that they once multiplied in such numbers as to prove the 
greatest nuisance to the natives They at fiist demanded 
mihtaiy aid to destioy them, but soon after they called 
in the assistance of feriets, which oiiginally came from 
Africa, and these, with much moie ease and expedition, 
contiived to lessen the calamity In fact, labbits are 
found to love a waim climate, and to be incapable of 
bearing the cold of the noith, so that in Sweden they are 
obliged to be littered in the houses It is otherwise in all 
the tropical climates, wheie they are extremely com- 
mon, and where they seldom burrow^, as with us The 


^ lilr Moutier, as quoted by Mr Buffon 
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I nglish counties tlmt nrc most noted for these animals 
ire Lincolnshire Norfolk, and Cambridgeshire llicyde 
light in grounds of n sindy am! uliich are %\nnncr than 
those of chy, and s\l«ch also furnish a softer and finer 
jnsture 

The tame rabbits arc larger linn the wild ones from their 
taking more nourishment and using less eocercisc but their 
llesh IS not so good being more insipid and softer In 
order to improse it the) are chicfl) fed upon hnn and are 
stinted in their uater for if indulged m too great plenty 
of moist food they are apt ns the feeders express it, to 
grow rotten ITic Iniror fur is a \ery useful commodity 
and is employed in England for scMral purposes as nell 
when the skin is dressed mtU it on as \%hLn it is pulled 
off Tlie skins especially the uhitc arc used for lining 
clothes and are considered as a clicap imitation of cr 
mine Tlie skm of the male is usu'ilK preferred as being 
the most lasting but it is coarser tint on the bell) m 
either sex is tlie best and finest But tlic chief use made 
of nbbits fur is m the manufacture of hats it is altnys 
mixed in certain proportions with the fur of the ht*a\er 
and It is said to give the latter more strength and con 
sistence 

Tlie Syrian rabbit like all otlicr animals bred in that 
country is remarkable for the length of its hair it falls 
along the sides in navy wTcatlis and is m some places 
curled at the end like nool it is slicd once a year in large 
masses and it often happens tint the rabbit dragging a 
part of its robe on the ground appears ns if it had got 
another leg or a longer tad Tliere are no rabbits Jiaturally 
m America honeier those that have been earned from 
Europe are found to multiply in the West India islands m 
great abundance In other parts of that continent they 
have animals that in some measure resemble the rabbits of 
Europe and which most European travellers have often 
called hares or rabbtls as they happened to be large or 
small Tlieir giving them even the name wall be a sufiicient 
excuse for my placing them among animals of the hare kind 
although they may differ m inmj of the most essential par 
ticulars But before we go to the new continent we will 
first examine such as bear even a distant resemblance to the 
hare 1 md at home 
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There aie few leadeis that aie not so well acquainted with 
the figiue of a Squiiiel as that of the lahbit, hut supposing 
It unhnown to any, we might give them some idea of its foim, 
by compaiing it to a labb^it, with shoiter eais, and a longer 
tail The tail, indeed, is alone sufficient to distinguish it 
fiom all others, as it is extiemely long, beautiful, and bushy, 
spieadmg like a fan, and which, when tin own up behind, 
covers the whole body This seives the little animal foi a 
double puipose, when elected, it selves, like an umbiella, as 
a secuie piotection fiom the mjuiies of the heat and cold, 
and when extended, it is veiy instiumental m piomoting 
those vast leaps that the squiiiel takes fiom tiee to tiee ; nay, 
some asseit that it answeis still a thud puipose, and when 
the squiiiel takes the watei, winch it sometimes does upon a 
piece of baik, that its tail serves it ins''ecid of a sail 

There aie few wild animals m winch theie aie so many 
varieties as m the squiiiel The common sgumel is of the 
size of a small labbit, and is lathei of a moie i eddish 
blown The belly and bieast aie white , and the ears beau- 
tifully oinamented with long tufts of ban, of a deepei 
coloui than that on the body The eyes ai e large, black, and 
lively, the legs aie shoxt and muscular, hke those of the 
lahbit, but the toes longei, and the claws shaipei, so as to 
fit it foi cliinhing \\nien it eats, or di esses itself, it sits 
elect, hke the haie or labbit, making use of its foi e-legs as 
hands; and chiefly lesides m tiees The Vugiman 

squiri el, which Mi Buffon calls the petit gi is, is laigei than 
a labbit, and of a giayish coloui Its body and limbs aie 
thicker than those of the common squiiiel, and its eais are 
shortei, and without tufts at the point The upper pait of 
the body, and external pait of the legs, aie of a fine whitish 
giay, with a beautiful red streak on each side length- 
uays The tail is coveied with veiy long giay han, 
gated With black and white towaids the extremity This 
vaiiety seems to be common to both continents, and in 


* This elead it tribe of quadrupeds have two front teeth in eacJi jaw , 
flinse in theuppei law being wedge-shaped, those in the low or poin ed 
on each side m the uppei jaW theie are five grinders, and four in iht 
lower they lia^e peifect collar bones, and m most species the tail is 
shed on each side ^ K^cin Linnreus 
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bwtdcn IS seen to clnngt. colour in nintcr 'Ilit Sinrlary 
squirrel of uhitli Mr llnffon mnlts tlirtc \'imties is of 
a mixed colour betnetn rtd and blacb ./Moii" tlic sides 
tbere arc white and brown lines wbith render this animal 
Mrj beautiful but what still adds to its elegance is that 
the hell) IS of n sh) blue flurronnded with white ^omc 
of these hold up their tail erect and others throw it for 
ward oitr their bod) Xlic Siberian ithile squirrel is of 
the size of n common squirrel Die Carolina blaci stjmr 
id 13 much bigger than the former and sometimes tijiped 
with white at all the extremities Jlie JJrasthan squirrel 
which Mr Bufibn calls the coqualhn is n hcautiful animal 
of this bind and ver) remarkable for tlic sarict) of its 
colours Its bell) is of n bright )e]Iow its head and body 
^anegated walh white black broxxTi and orange colour 
It wants tlie tufts at the cxtrerait) of its cars and does 
not climb trees as most of the kind are seen to do To 
this list ma) be added the httte ^oiiml 'iqinrrel of Carolina 
of a reddish colour and blacKisli stripes on cacli side and 
like the former not dehglilmg in trees I^sll) the squirrel 
of Nexo Spam which is of a deep iron gra) colour with 
sexen longitudinal wliitisli streaks along the sides of the 
male and fixe along those of the female As for tlie fl}mg 
squirrels thc) are a distinct kind and shall be treated of b) 
themsehes 

These winch I suppose to be but a feu of the numerous 
xarietiLS of the squirrel sufficient]) sene to shew liow ex 
tensne this animal is diffused oxer all parts of the xrorld 
It IS not to be supposed lioxicxer that exeiy X'anet) is 
capable of sustaining exeiy climate for few animals are 
so tender or so httit able to endure a change of abode ns 
this Tliose bred in the tropical climates wall only lixe 
near axvarm sun xxhile on the contrary the squirrel of 
Siberia will scarce endure the temperature of ours Tliese 
xaneties do not onl) differ in their constitutions and colour 
but in their dispositions also forxxhilc some Iixe on the 
tops of trees others feed lile rabbits on xegetables beloxv 
Whetlier any of these so xanousl) coloured and so dif 
ferently disposed would breed among each other we can 
not tell and since therefore we are left in uncertaint) 
upon this point we are at liberty either to consider each 
as a distinct species b) itself ^ or onlx a xariety that accident 
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might have oiigmally produced, and that the climate or 
soil might have continued. For my own pait, as the original 
charactei of the squiirel is so stiongly marked upon them 
all, I cannot help consideiing them m the latter point of 
view, rathei as the common descendants of one paient, than 
originally foimed with such distinct similitudes 

The squill el is a beautiful little animal,-^ which is but 
half savage , and which, fiom the gentleness and innocence 
of its manners, deseives our protection It is neither car- 
nivorous nor hurtful : its usual food is fi uits, nuts, and 
acorns , it is cleanly, nimble, active, and mdustiious , its 
eyes are spaikling, and its physiognomy maiked with 
meaning. It generally, like the haie and labbit, sits up on 
its hinder legs, and uses the foi e-paws as hands , these 
have five claws or toei,, as they are called, and one of them 
IS sepal ated from the lest like a thumb This animal seems 
to appioach the natuie of birds, from its lightness, and 
suipiising agility on the tops of tiees. It seldom descends 
to the giound, except in case of stoims, but jumps fiom 
one branch to another, feeds, in spiiiig, on the buds and 
)oung shoots. 111 summer, on the iipening fiuits, and 
particulaily the young cones of the pine-tiee In autumn it 
has an extensive vaiiety to feast upon ; the acorn, the filbeit, 
the chesiiut, and the wilding. This season of plenty, how- 
eier, is not spent in idle enjoyment, the piovident little 
aiiiinal gatheis at that time its provisions for the wintei , and 
cautiously foiesees the season when the forest shall be stiipped 
of Its leaves and fiuitage 

Its nest is geneially foimed among the laige branches 
of a great tree, where they begin to folk off into small ones 
Aitei choosing the place wheie the timbei begins to decay, 
and an hollow may the moie easily be foimed, the squirrel 
begins by making a kind of level between the folks , and then 
bringing moss, twigs, and dry leaves, it binds them tog^her 
With gieat ait, so as to lesist the most violent stoim Ims 
IS covered up on all sides , and has but a single opening at 
top, which IS nist large enough to admit the little aiiimai ; 
and this opening is itself defended fiom the weathei by a 
kind of canopy, made in the fashion of a ccme, so that it 
thiows off the lain, though never so heavy The nest thus 
formed, unth a veiy little opening above, is, nevertheless, 

* Bufibn 
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% cry coTninot\»o\i 3 ftnd roou\) Ik 1 o\ , fnft \mU kwjt togi.UKr 
nml cNiry w »y cnmcnitnt am! u irm In tlnn ntmt tlic 
little 'nlnmlbrings forth »t% young slitlurs itvlf from the 
scortlnng licit of the Run nhicli it fttin? to fcir otid 
from the storms and inclcininc) ofiimtcr i\liich U is still 
less cipiblc of sujJiiortmg Its provision of nuts and acorns 
IS seldom in its nt t but m the hollous of the tree laid up 
cirtfully toprilur and never tonclicd but in cisis of 
necessity Jims one single tree serves for n rctrcit md n 
storehouse nnd without leaving it during the winter the 
squirrel posse scs nil those enjoyments tint its inturc is 
cipible of receiving IJut it Roinetimcs happens tint its 
little mansion isctticl cd by a dea lly nnd powerful fot nie 
mirtin goes of cn in quest of a retreat for its young winch 
It is incapable of iiial mg for itself for tins rtnson it 
fixes upon the nest of a squirrel nml with double injustice 
destroys the tenant and then takes possession of the 
mansion 

However tins IS a calamity tint hut sildoni happens 
and of nil other nitnals the squirrel leads the most frohtk 
some plavful life being surrounded with nbundance and 
having few enemies to fear 1110) rrt in heat early in spring 
when as a modern intunhst says *11 is very diverting to 
cc the female feigmng nw tscap from tl e pursuit of two or 
thre*e males and to observe the various proofs v Inch tliev give 
of their agility which is then exerted in full force Isature 
seems to have been particular m her formation of thc^e 
animals for propaj^ation liowevtr they seldom bring forth 
above four or live young at n time nnd tint but once a 
year Tlic time of their gc tation a cins to be about six 
weeks they are pregnant in the beginning of April and 
bring forth about the middle of May 

'Ihe squirrel is never found m the open fields nor vet in 
copses or underwoods it always keeps in the midst of the 
tallest trees and as much ns possible shuns the habitations 
of men It is extremely watchful if the tree in which it 
resides be but touched at the bottom the squirrel instantly 
takes the alarm quits its nest at once flies oft to another 
tree nnd thus travels with great ease nlorig the tops of 
the forest until it finds itself perfectly out of danger In 
this manner it continues for some hours at a distance from 
* Br I *1 7 oo1o5) 
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home, until the alarm be past away , and then it returns, by 
paths that to all quadiupeds but itself aie utterly impassable 
Its usual way of moving is by bounds, these it tabes from 
one tieeto anotliei, at foity feet distance; and if at any 
time It IS obliged to descend, it luiis up the side of the ne\t 
tme with amazing facility It has an extiemely shaip 
pieicing note, rvhich most usually expresses pin , it lias 
Zxhef, mo.a l.ke the puuing of a -h 'vh.ch 't 
when pleased, at least it appealed so m that from u hence 

' t Uptad Iw Ih^htSTests to the no.th the 

sqiueKrobsetved to change then hast en a„d to 

lemove m vast nurobeis fiom one “ ^3 

these migrations they aie general y se i ) forests' 
travelling driectly forward, "S’ „,ess What 

I am gorng to relate ^ tosTcSS tetl.ia" 

It not atpted ^7 it might he i ejected, 

among whom are Klein and Liiinee , » ciedu- 

wrth fhat scorn noth *ch we treat rmposjure oyreto 

lity however, nothing can be n hioad rivers, oi 

these animals, in their progiess, mee , ‘ ^ I 

extensive lakes, which abopd in Lapland, ^h^Y 

veiy extiaoidinaiy method of , bieadth of the 

pioLhing the banks, and the 

watei, they letuin, as if by co 

neighbouimg foiest, each them ovei 

ansleis all the puiposes of boats they 

When the whole"^ company aie fted in ^ { 

boldly commit their little flee o f-innin^ the air 

rel sitting on its own piece of f port In 

with its tail, to diive the vesse ^ o 

this ordeily mamiei they set fonva , « j^,^ppens that the 
several mdes broad But it ,be„ navi- 

poor manners are not aware o ti,p“,vater it is gene- 
gation ; foi although at the ^ turbulent Theie 

lally calm, m the midst It IS J O ^^eisets the little 

the shgtest 1“ ^Ti,e whole navy, that but 

sailoi and lus vessel to^euiei securely along, is 

a few minutes before rode prourUy seen 

now ove.tur.red,anda sluprvrecUot 

sail ensues This, w’bicb is 
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muinal is generally the most luek) ntciclcnt m the uorld for 
the Laplander on the shore who gnlhcrs wp the dt id bodies 
•vs the) arc thrown m bj the wives eits the flesli and sells 
the skins for about a shilling the <lo7tn • 

The qmrrel is cisilj timed and it is thin a ver\ fumlnr 
immil It loves to he witiu and will ofun erttp into i 
nnn s pocl et or lus bosom It is mn ilU ki jit in a box and 
fed with hazel luite Some find amuseiuent in ohwrvmg 
with whit ease it bites the mit open and eats the lernel 
In sliort It IS 1 pleismg ptelt) little doinestie , and its tneks 
and Inhitvidcs maj serve to entertain a mind imequvl to 
stronger operations 

THE Fisisr souianci 

Mte IIa.\ WTAjostlj of opinion that the Hjing Squirrel 
might more properlv he s lul to be of the rat kmd because 
Its fur 13 shorter than m other quirrels and its colours 
also more ncarlj approach the former However as man 
kind have been content to class it among the squirrels it 
IS searceU worth making a new di‘'tinetion m its favour 
llus little animal which is frcquentlj brought over to 
England is less than a common squirrel and lugger than 
a field mouse Its skin is ver) soft ami elegantlj adorned 
with a dark fur m some pi ices and light graj in others 
It Ins large prninment bliek and vtrv sparkling eves 
sm ill ears and ven sharp teeth with whith it gnaws any 
thing quick!} Wien it does not Inp its tail which is 
prett) enough lies close to its bad but when it takes its 
spring tile tail is moved backwards niul foniards from 
side to side It is sard to partake somewhat of the m 
ture of the squirrel of the rat and of the dormouse but 
that m which it is distinguished from dl other animals is 
Its peculiar conform ition for taking those leaps tint almost 
look like fl}ing It IS indeed amazing to see it at one 
hound dart above a hundred jards from one tree to ano 
ther TliC) are assisted in tins spnng b} a verj peculiar 
formation of the skin tint extends from tlie fore feet to 
the hinder so tint when the inmnl stretches its fore legs 
fonnrd and its hindlegs backward this si in is spread 
out between tlieni somewlnt like tint between the legs 
of 1 bat I'lie surface of the body being thus increased 
Q u res de Ilegnard 
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the little animal keeps buoyant in the an until the force 
of its first impulsion is expired, and then it descends 
This skin, when the cieatuie is at rest, or walking, con- 
tinues niinkled up on its sides, but when its limbs aie 
extended, it forms a kind of web between them of above 
an inch bioad on eithei side, and gives the whole body the 
appearance of a skin floating m the an. In this mannei 
the flying squirrel changes place, not like a bird, by le- 
peated strokes of its wings, but lathei like a paper kite, 
supported by the expansion of the suiface of its body, 
but mth this difference, however, that, being natuially 
heaner than the air, instead of mounting it descends , and 
that jump, which upon the ground would not be above foity 
yards, when fiom a higliei tree to a lower may be above a 
hundred. 

This little animal is moie common in Ameiica than in 
Europe, but not very commonly to be seen in eithei It 
is usually found, like the squirrel, on the tops of trees , 
but, though better fitted for leaping, it is of a moie toipid 
disposition, and is seldom seen to exeit its poweis , so 
that it is often seized by the polecat and the maitin It is 
easily tamed, but apt to break away whenevei it finds an 
oppoitunity. It does not seem fond of nuts or almonds, 
like other squinels, nut is chiefly pleased with the spioiits 
of the biich, and the cones of the pine It is fed in its 
tame state with biead and fruits , it generally sleeps by 
day, and is always most active by night Some naturalists 
gravely caution us not to let it get among oui corn fields, 
wheie, they tell us, it will do a gieat deal of damage, by 
ciopping the coin as soon as it begins to ear 


THE MARMOUT 


From the desciiption of the squiiiel and its vane les, 
we proceed to a different tube of animals, no way 
resembling the squirrel, but still something like the rabbit 
and the hare We aie to keep these two animals still in 
wew as the centie of our comparison , as objects to which 
many otheis may beai some similitude, though they but little 


^ He may easilj be made tame , but be is apt to do a great deal ol 
damage in the corn faelds, because he will crop the corn as s^n as it 
begins to car Brooee s JN »lT ±1ist 
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approach cnch otlicr \inon;; the Inrc \ ind js the Mfirmout 
winch imlunhsls ha\c pWeed other among tivc Imre hint 
or the nt Kind ns it suited their re sj>cctne bj stems In 
fict It bears no grtnt rescmhlnncL to ijtlitr biitofthctuo 
It nppronclies nuicli nearer the hare ns luU in the imht of 
its head fls m its size \n its hush) tail and particularly in its 
tliemng tlie cud winch nionc is sufncitnt to dettnninc our 
choice in giving it its present situation How it ever came 
to be degnded into the rat or mouse I cannot conceive for 
It no waj resembles them m size being itcarlj as big ns a 
lure or in Its disposition since no nnnim) is more tractable 
nor more easilj tamed 

riu, nnnnout is as vvns said almost rs lug ns a Inrc 
but it IS more corpulent tlian a eat and lias sliortcr legs 
Its held prett) ntarl) resembles that of a Inrc except 
tint its ears are much shorter It is clothed nil oierinth 
\er\ long hair and a shorter fur below llicsc arc of dif 
ferent colours black nnd graj 'Hie length of the hair 
gives the body the appearaiiet of greater corpulence than it 
really has and at the same time shortens the feet so that its 
bell) seems touching the ground Its tail is tufted and well 
furnished uitli hair and it is earned in a straight direction 
with its bod) It has five claws behind and onl) four before 
Hiese It uses as the squirrel does to carrj its food to its 
mouth and it usual!) sits upon its hinder parts to feed 
in the manner of that little animal 

Tlie marmoul is cluefl) a native of the Alps and when 
talen joung is tamed more casdj than auj otlier vvold 
animal and almost ns perfcctl) as nnj of tliose that are 
domestic * It is rcadil) taught to dance to wield a cudgel 
and to obej the voice of its master Like the cat it has 
an antipathy to the dog nnd when it becomes familiar to 
the famil) and is sure of being supported b) its master 
It attacls nnd bites even the largest maslifF From its 
squat muscular make it lias great strength joined to great 
agiht) It has four large cutting teeth Id e all those of tlu 
hare kind but it uses them to much more advantage since 
in this animal they are verj formidable weapons of defence 
However it is in general a veiy inoffensive animal and 
except its enmity to dogs seems to live in friendship wath 

* Euflbn fom whence the remainder of this Icscrjtion s tahen 
N B Ife takes it from Gesner \ol wi 
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e\ery cieaturc, unless \\hen piovoked If not prevented, it 
is \er) apt to gnaw the furniture of a house, and even to 
make holes thiough uooden partitions; fiom whence, per- 
liaps, it has been compaied to tlie rat As its legs aie veiy 
short, and made someuhat like those of a bear, it is often 
seen sitting up, and e\cn ualking on its hind-legs in like 
manner; but with the foie-pans, as was said, it uses to feed 
itself in the manner of a squirrel Like all of the liaie kind, 
it mns much swnfter up hill than down ; it climbs tiees with 
great ease, and runs up the clefts of locks oi the contiguous 
walls of houses with great facihh It is ludicrously said 
that the Saio}ards, uho arc the only chimney-sweepers of 
Paris, have learned this art fiom the marmout, which is hied 


m the same country. 

These animals eat indiscriminately of whatevei is pie- 
sented to them , flesh, bread, fiuits, heibs, loots, pulse, and 
insects But they arc particularlv fond of milk, and butter. 
Although less inclined to petty thefts than the cat, yet they 
always try to steal into the dairj', uheie they lap up the milk 
like a cat, purring all the while like that animal, as an ex- 
pression of their being pleased As to the lest, milk is the 
only liquor they hive TLliey seldom drink ivater, and refuse 
nine I'inien pleased or caressed, they often yelp like pup- 
pies; but when irritated oi frighted, they have a pieicmg 
note that hurts the ear They aie veiy cleanly animals, and 
like the cat retire upon necessaiy occasions , but then bodies 
liai e a disagreeable scent, paiticularly in the heat of sum- 
mer Tins tiuctuies then flesh, winch, being veiy tat and 
film, would be ver)'^ good, ivere not tins fiavoin always oun 


to predominate ^ 

We have hitherto been descnbing affections m this 
which It has in common with m.myotheis, u ne n 
come to one ivlnch particularly distinguishes it trom an 
otheis of this kind, and indeed fiom eveiy 
except the bat and the dormouse ; this is its f 

the wintei The maimout, though a native of the highes 
mountains, and where the snow is .never 
nevertheless seems to feel the influence o le c , 

than any othei, and in a manner has all its 
np in wmtei This extiaoidinary suspension of hte and 
motion foi moie than half the yeai, d^eives oui wonder 
and excites our attention to considei the manner o s 
VOL 11-33-34 -N 
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tcinponr) deatl) nnd tlic subsequent romi But first to 
dLscnbe before wc attempt to discuss 

Tlie nnrmout usinl!) nt llic end of ‘^(ptember or the 
beginning of October prepares to fit up its Inlntntion foi 
the uintcr from winch it is neicr seen to issue till about 
the beginning or the middle of April Ilns nninnl s little 
retreat is made with great precaution and fitted up with 
art It 13 a hole on the sidt, of n mountain extremely 
deep with a spacious apartment at the bottom which is 
rather longer than it is broad In this scseral imrmouts 
can reside at the same time without crowding each other 
or injuring the air thej breathe llic feet and claws of 
this animal seem made for digging nnd m fact thcj 
burrow into the ground with nmnzing facilitj scraping up 
the earth like a rabbit and throwing back what the) liaic 
thus loosened behind them Hut the form of their hole 
is still more wonderful i( resembles the letter Y the two 
branches being two openings winch conduct into one 
channel which terminates m their general apartment that 
lies at the bottom As the hole is made on thedeclnity 
of a mountain there is no part of it on n Iciel but the 
apartment at the end One of the branches or openings 
issues out sloping downwards nnd this senes ns a kind 
of sink or dram to the whole famiU where the\ make their 
excrements and where the moisture of the place is drawn 
nwa) 1 he other branch on the contnr) slopes upwoirds 
and this senes as their door upon which to go out and 
in Tlie apartment at the end is acr) wanuly stuccoed 
round with moss and haj of both which thej make an 
ample provision during the summer As this is a work 
of great labour so it is undertaken in common some cut 
the finest grass others gather it and others take their turns 
to drag It into their hole Upon this occasion ns we are 
told one of them lies on its back permits the ha) to be 
Iicapcd upon its belly keeps its paws upright to make 
greater room and in this manner Ijmg still upon its 
bad it IS dragged by the tad hay and all to their com 
mon retreat I^is also some gise ns a reason for the hair 
generally worn away on their hacks as is usually 
the case, however a better reason for this may be as 
signed from their continually rooting up holes and passing 
through narrovv openings But be this as it will certain it 
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is tliat tliey all li\e together, and work in common to make 
their habitation as snug and convenient as possible In it 
the) pass three pai ts of their lives , into it they retire when 
the storm is high , in it they continue wliile it rains ; there 
they remain when apprehensiie of dangei, and nevei stir out 
except in fine weather, never going far from home even 
then. ^Vlienevei they ventuie abroad, one is placed as a sen- 
tinel, sitting upon a lofty rock, while the lest amuse thera- 
sehes in playing along the giecn fields, oi are employed in 
cutting grass and making hay for their winter’s convenience 
Then trusty sentinel, when an enemy, a man, a dog, oi a 
biid of prey, approaches, apprises its companions wnth a 
whistle, upon which they all make home, the sentinel him- 
self bunging up the rear. 

But it must not be supposed that this hay is designed for 
proMsion , on the contraiy, it is ahvays found in as gieat 
plenty in their holes at the end as at the beginning of win- 
ter ; it is only sought for the convenience of then lodging, 
and the advantages of then young. As to provision, they 
seem kindly apprised by Nature that during the w'lntei, they 
shall not w'ant any; so that they make no piepaiations foi 
food, though so diligently employed in fitting up then abode 
As soon as they perceive the fiist approaches of tbe^ wintei, 
during which their vital motions aie to continue in some 
measuie suspended, they labour veiy diligently to close up 
the two entrances of then habitation, w’hicli they effect wnth 
such solidity, that it is easier to dig up the eaith any 
where else than wheie they have closed it At that time 
they aie very fat, and some of them are found to w^eigli 
above tw enty pounds , they continue so for even three 
months moie, but by degrees theii flesh begins to waste, 
and they are usually veiy lean by the end of wintei \Ylien 
their retieat is opened, the whole family is then discoveied, 
each rolled into a ball, and coveied up under the hay In 
this state they seem eiitiiely lifeless , they may be taken 
away, and even killed wdthout then testifying any gieat pain j 
and those who find them m this mannei, cany them home, 
m Older to bieed up the young and eat the old ones A 
giadual and gentle wmmth revives them, but they would 
die if too suddenly brought near the fiie, or if then juices 

vveie too quickly liquefied ^ . 

Strictly speaking, says Mi Buffon, these animals cannot 
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be Saul to sktp during the Tiinter it niny lie called rather 
a totpoi a stagnation of all tlit faculties * llns torpor is 
produced bj the congehtion of their blood nhich is natu 
rally mucli colder than tliat of nl! other quadrupeds ilie 
usual heat of man and other animals is about tlnrtj degrees 
above congelation tliC heat of these is not above ten de 
grees I heir internal licit is seldom greater tlian that of 
the temperature of the air llns has been often tried by 

f ilungmg the ball of the thermometer into tlie bod^ of a 
IV ing dormouse and it never rose bejond its usual pitch iti 
air and sometimes it suni above a degree It is not stir 
g therefore tliat these animals whose blood is so 
naturall) should become toqnd when the external cold 
is too powerful for tlic small quanti^ of heat in tlieir bodies 
jet remaining and tins always happens when the thenno 
meter is not more than ten degrees above eongelation ^^n3 
coldness Mr Bufibn lias experienced m the blood of the bat 
the dormouse and die hedge hog and with great justice he 
extends the analog) to the marmout which hke the rest is 
seen to sleep all the winter llns torpid state continues as 
long as the cause winch produces it continues and it is 
very probable that it might be lengthened out be)ond its 
visual term by ortificudl) prolonging the cold if for in 
stance the animal were rolleil up in wool and placed m a 
Cold cellar ncarl) approaching to but not quite so cold ns 
an icehouse for that would Kill them outright it would 
remain perhaps a whole jear in its state of insensibihtj 
However tins W vf the heal of the air be above ten degrees 
these animals are seen to revive and if it be continued in 
that degree of temperature they do not become torpid but 
eat and sleep at proper intcnals hke all other quadrupeds 
whatever 

From the above account vve may form some conception 
of the state in which these animals continue during the win 
ter As in some disorders where the circulation is e\ 
tremely languid the appetite is diminished in proportion so 
in these the blood s arcelj moving or only moving in the 
greater vessels thej wnnl no nouiashinent to repair what is 
worn awa) b) its motions 'Dwy ore seen indeed bv slow 
degrees to become le-vner in proj>ortion to the siovv attrition 
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of ibeii fluids ; but tbib is not peiceptible, except nt the cud 
of some months IM.m is often knouii to g.itlier nouiish- 
ment fiom the ambient air; and these also may, in some 
measuie, be supplied in the same manner, and Inning suf- 
ficient motion in their fluids to keep them from putrefaction, 
and just sufticient nomishment to siippl} the waste of their 
languid circulation, they continue rather feebly alive than 
sleeping 

These animals produce but once a year, and usually bung 
forth but three or foiii at a time Tlic} grow veiy fast, 
and the extent of their lives is not above nine or ten jears ; so 
that the species is neither numerous nor \eiy much diflused 
They aie chiefly found in the Alps, where they seem to pre- 
fer the brow of the highest mountains to the lowest ranges, 
and the sunny side to that in the shade The inhabitants 
of the countiy where they chiefly leside, when they obseive 
the hole, gcneially stay till winter before they think proper 
to open it; for if they begin too soon, the animal uakes, 
and as it has a sui prising faculty of digging, makes its hole 
deeper in proportion as they follow. Such as kill it foi 
food, use eveiy ait to lmpro^e the flesh, which is said to 
have a udld taste, and to cause vomitings They, tlieie- 
foie, take away the fat, wdiich is m gieat abundance, and 
salt the remaindei, diying it somewdiat in the mannei of 
bacon Still, how^ever, it is said to be very indiflerent eat- 
ing This animal is found in Poland under the denomination 
of the Bobak, entiiely resembling that of the Alps, except 
that the kittei has a toe moie upon its foi e-foot than the 
foimer It is found also m Sibeiia under the name of the 
*/ev)aska, being lathei sinallei than eithci of the othei tw'o 
Lastly, It IS found m Canada by the appellation of the 
Monax, diffeiing only fiom the lest in having a bluish snout 
and a longei tad 


THE AGOUTI •'j- 

From the maiinout, which diffeis fiom the hare so much 
n the length of its fui, we go to the Agouti, anothei species 

'' Dictionnaire TlaisonniSe, vol iii p 29 

t This animal, together with the Pnea, A]icia, Guinea Pig, Capibara, 
and a fc^\ other species, aie now nnanged under the general appellation. 
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equally diniring m tlic shortness of its hair TIicsc bear 
some rude resemblance to the hare nnd the rabbit in tlieir 
form and manner of living but eufficitntly difli ring to re 
qmre a particular description flit first of lliese nnd tint 
the largest as was hinted above is called the aqouti Tins 
nnunal is found in great abundance in the soutliern parts of 
America and has by some been called the rahltl of that 
continent But though in many respects it resembles tlie 
rabbit yet still in many more it differs nnd is without all 
doubt an animal peculiar to the ricn world only Tlie 
agouti IS about the size of a rabbit nnd has a liead very 
inucli resembling it except that the ears are very short m 
comparison It resembles the rabbit also in the arched 
form of Its bach m the hind legs being longer than tlie 
fore nnd in having four great cutting ttcili two above and 
two below but then it differs in the nature of its hair which 
IS not sdft and downy ns in the rabbit but hard and bnstly 
like that of a sucking pig nnd of a reddisli brown colour 
It differs also m the tail whieh is even shorter than the nb 
bit and entirely destitute of Umt Lastly it difftrs in the 
number of its toes having but three on the hinder feet 
whereas tlic rabbit has five All these distinctions hoiv 
ever do not countervail against its general form which re 
semblcs that of a rabbit and most travellers have called it 
by that name 

As tins animal differs in form it differs still more in 
habitudes and disposition As it lias tlic hair of n hog so 
also It has its voraciousness • It cats vndiscnnunately of 
all things nnd when satiated hides the remainder like 
the dog or the fox for n future occasion It takes a 
pleasure m gnawing nnd s|»oiUng every thing it coines 
near IVlien irritated it back 

and like the rabbit it with 

its bind feet It does r * I but 

burrows in the hollows of trees Its ordinary food consists 

of Cavy Tley 
teeth in each j 

h 'C from four t 

hinder the ta I 

They are i hah tanfs of warmer regions lire enti cly on vegetable sub 
St nces re ide un ler ground or beneath the roo^ of trees and more 
with a slow and kind of leaping pace 
* BuSbn 
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of the loots of the countiy, potatoes, and yams, and such 
tiuits as fall fiom the tiees in autumn It uses its fore- 
paws, like the squinel, to carry it food to its mouth and as 
its hind feet are longei than the foie, it runs very swiftly 
upon plain giound or up a hill, but upon a descent it is in 
dangei of falling Its sight is excellent, and its heaiing 
equals that of any othei animal ; whenevei it is whistled to, 
it stops to heaiken The flesh of such as aie fat and well 
fed IS toleiahle food, although it has a pecuhai taste, and is 
a little tough The French diess it like a sucking-pig, as 
we learn fiom Mi. Bufibn’s account, but the English diess 
it with a pudding in its belly, like a haie It is hunted by 
dogs; and whenever it has got into a sugar-giound, wheie 
the canes cover the place, it is easily ovei taken, for it is 
embairassed eveiy step it takes, so that a man may easily 
come up with it without any other assistance When in 
the open country, it usually luns with great swiftness befoie 
the dogs, until it gains its retieat, within which it con- 
tinues to hide, and nothing but filling the hole with smoke 
can force it out Foi this pin pose, the huntei bums 
fagots or straw at the entrance, and conducts the smoke 
in such a manner that it fills the whole cavity While 
this IS doing, the pool little animal seems sensible of its 
dangei, and begs foi quartei with a most plaintive ciy, 
seldom quitting its hole till the utmost extremity At last, 
when half-suffocated, it issues out, and trusts once moie 
to its speed foi protection "Wlien still foiced by the dogs, 
and incapable of making good a letieat, it turns upon 
the hunters, and with its haii bustling like a hog, and 
standing upon its hind-feet, it defends itself very obsti- 
nately. Sometimes it bites the legs of those that attempt 
to take it, and will take out the piece wheiever it fixes its 
teeth ^ 

Its cry, when distuibed or provoked, resembles that of 
a suckmg-pig If taken young, it is easily tamed, con- 
tinues to play harmlessly about the house, and goes out 
and 1 etui ns of its own accoid In a savage state it usually 
continues in the woods, and the female geneially chooses 
the most obscure parts to biing foith hei young She 
there prepares a bed of leaves and diy giass, and generally 
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brings fortli tuo nt n time She breeds tutcc or tlince t 
jear nnd carries her )oung from one place to another ns 
coinenience requires, m the inontier of n ent She generally 
lodges them when three dnjs old in the hollow of n tree 
sucKlmg tliein but n ser) short time for they soon come to 
perfection nml it ‘iliowhl cmi«icq«entlj follow tint the) soon 
grow old 


THE I KLA 

liiL Pnen 1*1 an anirnnl niso of South America nerj much 
resembling the former and like it has recci\c<l the name of 
the American rabhit but with as little propnetv It la 
about tlie si2C of a Imre or nlbcr larger nnd in figure some 
wlnt like a sucking ptg uhicb it also resembles in its grunt 
ing and its manner of cnimg It is honcser most like 
the agouti altliougli it difTcrs in scicnl pnrticulnrs l*ilve 
llie agouti It is coicrcd nther with coarse imir llian a donm 
fur 13ut then it is bcautifull) marked along tlic sides natii 
small ash coloured spots upon an amber coloured ground 
I'liercas the agouti is prettv much of one reddish colour 
nie paca is ratlier more thick and cnr])ultnt than the agouti 
its nose IS shorter and its hind feet liave fue toes whereas 
the agouti has but three As to the rest this animal bears 
some distant resemblance to a rabbit, the ears are naked of 
hair and somewhat sharp the upper jaw is sonituhat longer 
than the lower tlic teeth the shape of tin. head and tlie size 
of It archke to those of a rabbit It has a short tail like 
wise though not tufted and its hinder legs are longer 
than tilt fore It also burrows in the ground like that am 
mal and from tins similitude alone traiellers nwght hft^e 
given It the name 

The paca does not make use of Us fore paws hke the 
squirrel or the agouti to carrj its food to the niouth but 
hunts for it on the ground and roots like a hog It is 
generallj seen along the banks of nvers and is onlj to be 
found in the moist and warm countries of South America 
It IS a very fat aniiinl nnd in this respect much preferable 
to the agouti that is most comtnonlv found lean It is 
eaten skin and all like a }oung pig and is considered as 
a great delicacy Like the fomier little animal it defends 
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itself to the last extremity, and is veiy seldom taken alive 
It IS persecuted not only by man, but by every beast and 
bird of piey, who all watch its motions, ani if it ventuies at 
any distance fiom its hole, aie suie to seize it But although 
the lace of these little animals is thus continually destioyed, 
it finds some lefuge in its hole, fiom the geneial combina- 
tion ; and bieeds in such numbers, that the diminution is 
not perceptible 

To these animals may be added others, very similar, 
both in form and disposition; each known by its paiticu- 
lar name in its native country, but which travellers have 
been contented to call rabbits or haies , of ivhich we have 
but indistinct notice The tapeti, or the Brasilian 
RABBIT, is in shape like our English ones, but is much 
less, being said to be not above twice the size of a dor- 
mouse, It is reddish on the forehead, and a little whitish 
under the throat It is remarkable for having no tail ; but 
it has long ears, ivith whiskers, like oui rabbits, and black 
eyes It does not buriow, like ours ; but lives at large, 
like the hare 

The APEREA is called also by some the brasilian 
RABBIT, being an animal that seems to partake of the nature 
of a rabbit and a rat The ears aie like those of a lat, being 
short and round , but the other paits are like those of a 
rabbit, except that it has but thiee toes on the hinder legs, 
like the agouti 

To these impel feet sketches of animals little known, others 
less known might be added, for as natuie becomes more 
diminutive, hei operations are less attentively legaided. I 
shall only, therefore, add one animal more to this class, and 
that very well known ; I mean the Guinea-pig , which Brisson 
places among those of the labbit kind, and as I do not 
know any other set of animals with which it can be so well 
compared, I will take leave to follow his example 

THE GUINEA-PIG 

The Guinea-pig is a native of the warmer climates ; but 
has been so long rendered domestic, and so widely diffused, 
that it is now become common in every part of the world 
There are few unacquainted with the figure of this little 
animal ; in some places it is considered as the principal 
favourite , and is often found even to displace the lap-dog 
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vegetable cultivated in oui gardens that they will not gladly 
devour The cariot-top is a peculiai dainty, as also salad; 
and those who would pieseive their healths, would do right 
to vary then food ; foi if they be continued on a kind too 
succulent oi too diy, the effects are quickly perceived upon 
their constitution When fed upon lecent vegetables, they 
seldom drink But it often happens that, conducted by 
nature, they seek driei food, when the foimei disagiees with 
them They then gnaw clothes, papei, oi whatevei of this 
kind they meet with, and on these occasions they aie seen 
to diink like most othei animals, which they do by lapping 
They are chiefly fond of new milk ; but, in case of necessity, 
aie content with ivater 

They move pietty much in the niannei of labbits, though 
not neai so swiftly; and wdien confined in a loom, seldom 
cross the flooi, but geneially keep along the w^all The male 
usually diives the female on befoie him, for they nevei move 
abreast togethei, but constantly the one seems to tiead in the 
footsteps of the preceding They chiefly seek for the daikest 
recesses, and the most intricate letieats, where, if hay be 
spread as a bed for them, they continue to sleep togethei, 
and seldom venture out but when they suppose all inteiiuption 
removed On these occasions they act as labbits, they 
swiftly move forward from their bed, stop at the entrance, 
listen, look round, and if they perceive the slightest approach 
of danger, they lun back with precipitation In very cold 
weathei, howevei, they aie more active, and run about in 
oidei to keep themselves warm 

They are a veiy cleanly animal, and very different fiom that 
whose name they go by If the young ones happen to fall 
into the dirt, or be any other way discomposed, the female 
takes such an aveision to them, that she never peimits them 
to visit her moie Indeed, her whole employment, as well 
as that of the male, seems to consist in smoothing then 
skins, in disposing their haii, and improving its gloss The 
male and female take this office by turns; and when they 
have thus brushed up each other, they then bestow all then 
concern upon then young, taking particular care to make 
their hair lie smooth, and biting them if they appear lefiac' 
toiy As they are so solicitous for elegance themselves, the 
place where they are kept must be legulaily cleaned, and a 
new bed of hay piovided for them at least ever v week. Being 
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of them happens to be more foitunate m this lespect than 
the rest, tlie stiongest generally comes to dispossess it of its 
advantageous situation. Their manner of fighting, though 
ternlile to them, is ridiculous enough to a spectatoi One 
of them seizes the hair on the nape of the other’s neck with 
its fore-teeth, and attempts to tear it away, the othei, to 
retaliate, tin ns its hinder paits to the enemy, and kicks up 
behind like a hoise, and with its hinder claws sciatches the 
sides of its adversaiy; so that sometimes they covei each 
other with blood. When they contend in this manner, they 
gnash their teeth pretty loudly, and this is often a denun- 
ciation of mutual resentment 

Tliese, though so formidable to each other, yet are the 
most timorous cieatures upon earth, with lespect to the 
rest of animated nature: a falling leaf distuibs them, and 
ever}' animal ovei comes them From hence they are diffi- 
cultly tamed ; and will suffei none to approach them, except 
the person by whom they aie fed. Then manner of eating 
is something lilce that of tlie rabbit ; and, like it, they appear 
also to chew the cud Although they seldom drink, they 
make water ever}' minute They giunt somewhat like a 
young pig; and have a more pieicing note to expiess pain. 
In a uord, they do no injuiy , but then, except the pleasuie 
they afford the spectatoi , they are of very little benefit to 
mankind Some, indeed, dress and eat them, but their 
flesh is indifferent food, and by no means a rewaid foi the 
tiouble of 1 earing them This, perhaps, might be im- 
proved, by keeping them in a propei wanen, and not suffer- 
ing them to become domestic* howevei, the advantages that 
would result fiom this would be few, and the tiouble great; 
so that it is likely they will continue an useless, inoffensive 
dependent, rathei piopagated to satisfy caprice than to sup- 
ply nec(2ssity. 
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THE GREAT RAT 


I'HE Rniinal best Icnown at present, and in every respect 
the most mischievous, is the Gieat Rat , which, though but 
a new comer into this country, has taken too secure a 
possession to he ever removed. This hateful and rapacious 
creature, though sometimes called the lat oj Norivay, is 
utterly unknown in all the northern countiies, and, by the 
best accounts I can learn, comes originally fiom the Levant 
Its first arrnal, as I am assured, was upon the coasts of 
Ireland, in those ships that traded m provisions to Gibialtai ; 
and perhaps we owe to a single pair of these animals, the 
luiinerous progeny that now infests the whole extent of the 
Bntish empire 

This animal, uhich is called by Mr. BulFon the siiimalot, 
is in length about nine inches , its eyes aie large and black, 
the colour of the head, and the whole uppei part of the 
body, is of a light brown, mixed with a tawny and ash 
colour. The end of the nose, the tin oat, and belly, aie of 
a dirty white, inclining to grayj the feet and legs are almost 
hare, and of a dirty pale flesh colour, the tail is as long 
as the body, covered mth minute dusky scales mixed 
ivith a few bans, and adds to the geneial deformity of 
its detestable figure It is chiefly m the coloui that this 
animal differs from the black t at, or the common i at, as it 
was once called , hut now common no longer This new' 
invader, in a veiy few yeais after its aiiival, found means to 
destroy almost the whole species, and to possess itself of 
their retieats 

But it w'as not against the black rat alone that its ra- 
pacity was directed, all othei animals of infeiioi strength 
shaied the same misfortunes. The contest wnth the black 
rat was of short continuance As it was unable to con- 
tend, and had no holes to fly to for letreat, but where its 
voracious enemy could pursue, the whole lace was soon 
extinguished The frog also was an animal equally in- 
capable of combat or defence It had been designedly 
intioduced into the kingdom of Ireland some yeais befoie 
the Norway lat , and it was seen to multiply amazingly 
The inhabitants weie pleased with the piopagation of a 
haimless animal, that served to nd then fields of insects ; 
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and even the prejudices of the people were m Us favour as 
they supposed lint the frog contributed to render tlieir u-aters 
more Mnoltsomc But the Noru'iy rot soon put a stop to 
tlitir increase ns llust animals were of nn amphibious 
nature they pursued the frog to its lakes nnd took it cien 
in Us oun nntural tlemcnt I am, therefore assured that 
the frog IS once more almost extinct in that kingdom, and 
that the Nonvay rat haling no more enemies left tliere to 
dcstroj IS grown less numerous also 

We are not hktlv theteforc to gain by the desltucUon 
of our old domestics Btnee they arc replaced bj sucli 
mischiLious successors Tlic Norwaj rat has the same 
disposition to injure us iialh much greater power of mis 
chief It burrows in the banks of niers ponds and 
ditches and is cicry jear knonai to do incrtdiblc damage 
to those mounds that arc raiSLiI to conduct streams or to 
prcient nicrs from oicfflowmg In tliesc Iiolcs iihicli 
U forms pretty near the edge of tlic water it chic/lv 
resides duniig the summer where U hies upon small 
animals fisli and corn At the approach of iiantcr it 
tomes nearer the farm houses burrows in their com cats 
much and damages still more than it consumes But 
nothing that can be eaten seems to escape its lomtit) It 
destroys rabbits poultrj nnd nil kinds of game nnd like 
the pole cal kills much more than it can cany nwaj It 
swims With great ease dues with great celeritv nnd easilj 
thins the fish pond In short scarcely any ot the feebler 
animals escape Us rapacit} except the mouse which shelters 
itself m its little hole where the Norway rat ts too big to 
follow 

THiese animals frcqwentl) produce from ten to fifteen 
at a time * and usuallj bnng forth three times a jear 
Tins great increase would quickly be found to oier run 
“Alt -ftho'ie coOTitr) and render our nssidui^ to destroy 
them fruitless were it not happily for us that they eat 
and destroy each other Tlie same insatiable appetite that 
impels them to indiscnminate carnage also incites the 
strongest to deiour the weakest eien of their own kind 
The large male rat generally keeps in a hole by itself and 
IS as dreaded by Us own species as the most formidable 
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enctn}' In this manner the mimher of these vermin is kept 
nitlnn due bounds, and when then inci ease becomes injuii- 
ous to us, it is repressed by then own lapacity. 

But beside then oivn enmities among each othei, all the 
strongei carnnorous quadnipeds have natuial antipathies 
against them. The dog, though he detests then flesh, }et 
openly declaies his alaciity to puisue them ; and attacks 
them with great animosity. Such as aie trained up to killing 
these vermin, dispatch them often with a single squeeze 
but those dogs that shew any hesitation, are sine to come 
oft' but indifferently, for the lat always takes the advantage 
of a moment’s delay, and, instead of w^aiting for the attaclf, 
becomes the aggiessor, seizing its pursuer by the lip, and 
inflicting a very painful and dangeious w'ound From the 
inflammation, and other angiy symptoms that attend this 
animal’s bite, some have been led to think that it was in 
some measure venomous ; but it is likely that the difficulty 
of the wound’s healing, arises meiely fiom its being deep, 
and lacerated by the teeth, and is lathei a consequence of 
the figure of the instiuments that inflict it, than any venom 
they may be supposed to possess 

The cat is anothei foimidable enemy of this kind, and 
yet the geneiality of oiii cats neithei care to attack it, noi 
to feed upon it when killed The cat is a moie piudent 
hunter than the dog, and mil not be at the pains to take 
01 combat with an enemy that is not likely to lepay her 
time and danger Some cats, how^evei, wall pursue and take 
the rat , though often not without an obstinate resistance 
If hungiy, the cat wall ^sometnnes eat the head , but, in 
geneial, she is content merely wnth hei iietoiy 

A foe much more dangeious to these veimiii is the 
weasel This animal puisnes them with avidity, and being 
piettyjiearly of then owm size, follows them into their holes, 
wdieie a desperate combat ensues The strength of each is 
pretty neai equal, but the aims are very different The rat, 
furnished with four long tusks at the extremity of its jaw, 
lather snaps than bites , but the weasel, wheie it on ce fastens, 
holds, and continuing also to suck the blood at 
time, wealvens its antagonist, and always obtains tl: 

Mankind have contiived seveial othei methods of ( 
these noxious intiudeis , feiiets, tiaps, and p 
poison ; but of all othei poisons, I am told thr*^ 
von 11 —33-34 2 P 
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with fewer poweis of doing mischief * Feaiful by nature, 
but familial from necessity, it attends upon mankind, and 
comes an unbidden guest to his most delicate entertain- 
ments Fear and necessity seem to regulate all its motions ; 
it never leaves its hole but to seek provision, and seldom 
ventures above a few paces from home. DifFeient from 
the lat, it does not go from one house to another, unless 
it be foiced; and as it is more easily satisfied, it does much 
less mischief 

Almost all animals are tamed more difficultly in propoi - 
tion to the cowardice of their natuies The tiuly bold and 
courageous easily become familiar, but those that are always 
feaiful are evei suspicious The mouse being the most 
feeble, and consequently the most timid of all quadiupeds, 
except the Gumea-pig, is nevei lendered thoroughly fami- 
lial ; and, even though fed m a cage, retains its natuial 
apprehensions. In fact, it is to these alone that it owes 
Its secuiity No animal has more enemies, and few so 
incapable of lesistance The owl, the cat, the snake, the 
hawk, the weasel, the lat itself, destioy this species by 
millions, and it only subsists by its amazing fecundity. 

The mouse bnngs forth at all seasons, and several tunes 
in a year Its usual number is fiom six to ten These m 
less than a fortnight are strong enough to run about and 
shift for themselves. They are chiefly found m farmers’ 
yaids, and among their coin, but aie seldom m those ricks 
that are much infested with lats They generally choose 
the south-west side of the nek, fiom whence most ram is 
expected , and from thence they often, of an evening, ven- 
ture forth to dunk the little diops eithei of ram or dew that 
hang at the extiemities of the stiaw Aiistotle gives us 
an idea' of then prodigious fecundity, by assuiing us, that 
having put a mouse with young into a vessel of coin, m 
some time aftei he found a hundied and twenty mice, all 
sprung fiom one oiiginal The eaily growth of this ani- 
mal implies also the shoit duration of its life, which seldom 

after accounting for the familiarity which existed among the animals, 
informed his guest that the rat was the most useful of the four , for the 
noise he made had completely freed the house from the rats and mice 
With which it was before infested 

* Buffon, \ol XV p 145 

^ E lolucnbus hirundines sunt indociles, e terrestibus mures Plin 
i BulFon, lol x\ p 147, 
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of thfin V •• bud of vintr «r l.rnul, liKo that of nn 

nrrn *, ‘c- ro' h hut on u tloH' ijj«.{>(’r!ion. The other 

nre pl/ru! elfo** to^ttljer, heimj \en -^niall, nnd 
•limln:: 5c:>n'Jv ; ‘oihst ujth n’^pett to tins 

|nrt »d its furniTnnj, the nniin.i) Ir*. «.t)nn* re'-cfiihlnncc to 
the sfjStr Ilouiiir, it is n )cn !i'!nnh>-<! little oKatiire, 
(lo’.ni: •^r-'rc K ''tn in.i n On the emitrar), ns it liu’s 
the Jo in th* *ehl‘>. oral fteiK more upon jnsitts thnn corn, 
it m t\ hi eon ’uh r< il r;j'h’ r n*’ n frannl tli.m nn enim^. It 
li "• n ''troiu:, fh'-'ttm ihle •mil), ‘•o that tht t it, uhen it is 
HUmI, V jU Tihi'-i' to t it it It )*, ‘..nil to firing four or five 
\onnc ’ t n tii.ie 


Tin DtJf'MOt •.! 

Till Ni nnsm ih nn\ In* th tingni'.httl into three hinds; 
th'' ni I Ml ’t inirsioi "i , nf.ieh Mr Ihilfon calls the i>oni ; 
the '{iDOit, t'hteh he calls the l.enoT; thei.iss, vlnch 
he denonmr'tt's tlie Mt <c\nn!v '1 he\ diHer from ench 
ollur in su'*, the largest heint: eqiird to n nit, the least heing 
no hijTCi r thin n mouse 'lluy nil difier from the rat in 
hnini: the tad tufted uith hmr, in the manner of n sqinricl, 
tsrtpi th'^t the 6(juirn.rs tail is flat, resembling n fan , and 
theirs round, re«cmhhii£r ti hnish. 'i'he lerol thflers from 
the loir h) Inning tv\o hlath spots near the e\es, the imis- 
carcUu dtOer^ from both in the uhitish colour of its hair on 
the had ’I'inn all three n-rrit in hating hhuh sparkling 
ites, nnd the uhrkers parih uhite and parth black. The} 
agree m ihtir heinit stupified, hkc the marmout, during the 
V. inter, and m ihcir hoarding up jiroMsions to sertc them in 
rasi of :i temporary retat.il 

’'i’het inhabit the woods or ter} thick hedges, forming 
tlieir nests in the hollow of some tree, or near tlie bottom of 
a dose shrub, humhlt content with continuing nt the bottom, 
and neter aspiring to sport among the branches. Totvards 
the ajiproach of the cold season, they form a Utile magazine 
of nuts, beans, or acorns, and hawing laid in then lioaid, 
shut themsehes up walli it for the waiiter. As soon ns they 
feel the first advances of tlie cold, they prepare to lessen its 
eflcct by rolling thciiisolvcs up in a ball, and thus exposing 
the smallest surface to the weather But it often happens 
that the warmth of a sunny day, or an accidental change 
from cold to heat, thaws then nearly stagnant fluids, and they 
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wintei ; they both form lioiises of two feet and a half wide, 
in which they leside seveial families togethei. In these 
they do not assemble to sleep as the marmout, but purely 
to shelter themselves fiom the rigoiii of the season How- 
ever, they do not lay up magazines of provision like the 
beaver j they only form a kind of coveit-way to and lound 
theii dwelling, fiom whence they issue to piocure water 
and loots, upon ivhich they subsist Dining wintei their 
houses are covered under a depth of eight oi ten feet of 
snow , so that they must lead out a cold, gloomy, and 
necessitous life, duimg its continuance During summer 
they sepaiate tivo by two, and feed upon the vaiiety of roots 
and vegetables that the season offeis They then become 
extiemely fat, and are much sought aftei, as well for their 
flesh as their skins, ivliich are very valuable Tliey then 
also acqune a very stiong scent of musk, so pleasing to an 
European, but ivhich the savages of Canada cannot abide. 
What we admire as a peifiime, they considei as a most 
abominable stench, and call one of theii rivers, on the hanks 
of ivhich this animal is seen to bui row in numbers, by the 
name of the shjilang o ivo , as ivell as the rat itself, which 
IS denominated by them the stmkai d This is a strange 
diversity among mankind , and, perhaps, may be asciibed to 
the different kinds of food among diffeient nations Such 
as chiefly feed upon lancid oils, and jiutiid flesh, will often 
mistake the natuie of scents, and, having been long used 
to ill smells, will, by habit, considei them as perfumes Be 
this as it ivill, although these nations of northern savages 
consider the musk lat as intolerably foetid, they neveitheless 
regard it as very good eating; and, indeed, in this they 
imitate the epicures of Europe very exactly, whose taste sel- 
dom relishes a dish till the nose gives the strongest marks of 
disappiobation As to the rest, this animal a good deal 
resembles the beaver in its habits and disposition , but, as 
its instincts are less poiverful, and its economy less exact, I 
will reseive for the desciiption of that animal a pait of what 
may be applicable to this 

THE CRICETUS 

The Cricetus, oi Geiman Rat, winch Mi Buffon calls 
the hamster, greatly lesembles the watei-iat in its size, 
small eyes, and the shortness of its tail It diffeis in colour, 
being lather bi owner, like the Norway rat, with the belly 
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nnd legs of a dirty jd!o« But tlie marks by winch it may 
be dislmgttnbcd from all otlurs im. two pouches like lliosc 
of a b iboon on each side of its jaw under tlic skin into 
which it can cram a large qunntilj of proiwion rhtsc 
bags are oblong nnd of tlit size when filled of a large 
MTilnut Tlicj open into the moutli and fall back along the 
neck to the shoulder Into these the animal can thrust thi 
surplus of those fruits or grains it gallicrs m the fields such 
as nlieal peas or acorns When the immediate calls of 
hunger arc satisfied it then fills to filling these nnd tliiw 
loaded with two great bimclics on cicli side of the jaw \ 
returns home to its hole to deposit the spoil as a store for 
the winter Tlie size, the ftcunditj and the xoraciousncss 
of this immal render it one of uie greatest pests in the 
countnes where it is found, and oeij method is made use of 
to destroj it • 

But although this onimil is icrj noxious with respect 
to man jet considered with ri^nril to those instincts which 
conduce to its 01171 support and conicnicncc it deserres 
our admiration Its tiolc offers a terj curious object 
for contemplation nnd shews a degree of skill superior to the 
rest of the rat kind It consists of a lanctj of apart 
ments fitted up for the different occasions of the little in 
habitint It xs generally made on an inclining ground 
nnd ahmj '8 has two entrances one perpendicular and tlie 
other oblique though if there be more thin one in a 
familj there are as raanj perpendicular holes as there are 
individuals below llie perpendicular hole is usuillj that 
through which thej go in and out the ohhque senes to 
giie a tliorougli air to keep the retreat clean nnd in case 
one hole is stopped to give an exit at this W ithm about 
a foot of the perpendicular hole the animal makes two 
more where arc deposited the fimilj s proMsions Tliese 
are much more spacious than the former nnd are large m 
proportion to the quantitj of the store Beside these there 
IS still another apartment warmir lined with grass and 
straw where the female bnngs forth her joiing all these 

* Among animals of this kind wh eh nns furnt 1 cd with pouches on 
'' I sire IS 

1 ^ 1 colour 

to the 

cheeks re of a Tory large size shaped somewhat like an ecg reach ta 
the ground and ha^e the appearanc of oj n r of inflated bl dders 
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communicate with . each other, and all togethei take up a 
space of ten oi twelve feet in diametei These animals 
fuinish then stoie-houses with diy coin, well cleaned, they 
also lay in corn in the eai, and beans and peas in the pod 
These, when occasion requiies, they afteiwaids sepaiate, 
cai lying out the pods and empty eais by then oblique 
passage They usually begin to lay in at the latter end of 
August , and, as each magazine is filled, they carefully 
covei up the mouth with eaith, and that so neatly that it 
is no easy matter to discovei wheie the eaith has been le- 
inoved The only means of finding out then letieats aie, 
theiefoie, to obseive the oblique entiance, which geneially 
has a small quantity of eaith befoie it, and this, though 
often seveial yards fiom then peipendiculai letieat, leads 
those who aie skilled in the search to make the discoveiy 
Many Geiman peasants aie known to make a livelihood 
by finding out and bunging off then hoaids, which, in a 
fiuitful season, often fuinish two bushels of good giam in 
each apaitment 

Like most otheis of the lat kind, they pioduce twice or 
thrice a yeai, and bung five oi six at a time Some yeais 
they appeal in alaiming numbeis, at othei times they aie 
not so plentiful. The moist seasons assist then piopaga- 
tion ; and it often happens on such yeais that then de- 
vastations pioduce a famine all ovei the countiy Happily, 
howevei, foi mankind, these, like the lest of then kind, 
destroy each othei , and of two that Mi Biiffon kept in a 
cage, male and female, the lattei killed and devouied the 
foimei. As to the lest, their fui is considcied as ^eIy valu- 
able , the natives aie invited by lewaids to destioy them ; 
and the weasel kind seconds the nishes of goveininent with 
gieat success Although they are usually found broun 
on the back and white on the belly, yet many of them are 
observed to be giay, which may piobably aiisc from the 
diffeience of age 

THE ELMING 

Having considered vauous kinds of these noxious little 
animals that elude the indignation of mankind, and subsist 
by their number, not then stiength, ue come to a species 
moie bold, more dangerous, and more numerous than any 
of the former The lemmg, uhich is a native of Scandi- 

voE II — 33-34 2 Q 
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msn IS often seen to pour down in m)fnds from the nor 
them mountains and like a pcstilentc destroy all the 
productions of the earth It is describtd as being larger 
than a dormouse with a bush^ tml though shorter It is 
covered with thin hair of \ moiis colours TIic extrcniit) 
of tiie upper part of tlic head is black ns are likcwase the 
neck and shoulders hut the rest of the hod) is reddish in 
tcrmixcd with small black spots of \anniis figures ns far as 
the tail which is not nhove half an inch long llie e)es arc 
little and black the cars round and inclining towards the 
back the Ic^s before arc short and those bclnnd longer 
which gnes it n great degree of swiftness lint what it is 
mucli more remarkable for than its figure are its nmazing 
fccundit)’ and cxtraordinar) migrations 
In wet seasons all of the rat kind are known to propa 
gate more than in dr} but this species in particular is so 
assisted in muUipl>ing b) the moisture of the wcatlier 
that the inhaliitauts of Lapland smccrcl) bchc\c tint the} 
drop from the clouds nnd that the same magazines that 
furnish liail and snow pour the leintng also upon them In 
fact after long run these nnininls set forwairJ from their 
native mountims and several tnilhons in n troop deluge 
the whole jilam with their numbers • Tlic) move for tlie 
roost part in n square marching forwnrd b}- nigbt, nnd 
l)ing still h} da} Tlius like nn wmnialctl torrent the} 
are often seen more tlum a mile broad covering the ground 
and that so thiek that the hindmost touches its leader 
It is in vain tint the poor inhabitant resists or attempts to 
stop their progress the} still keep moving fonvard and 
though thousands nre destro}cd m}nads arc seen to sue 
ceed and make their destruction impracticable rhey 
generall} move in lines which me about three feet from 
each other and exactly parallel 'I’lieir march is aUva}s 
dimted frorn the north west to the sooth cast and xegu 
larly conducted from the beginning iVbercver their mo 
tions are turned notlnng can stop them the} go directl) 
fonvard impelled by some strange power and from the 
lime they first set out tlic^ never once think of retreating 
If a lake or a met happens to interrupt their progress the} 
all together take the water and swim over it a fire a deep 
well or a torrent does not turn them out of their straight 
lined direction they boldly plunge into the flames or leap 
* Phil Irans vol n p Bi2 
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down the well, and are sometimes seen climbing up on the 
other side If they aie inteiiupted by a boat across a river 
while they are swimming, they never attempt to swim lound 
it, but mount diiectly up its sides ; and the boatmen, who 
hnow how vain resistance in such a case would be, calmly 
sulFei the living torrent to pass over, which it does without 
furthei damage If they meet wdth a stack of hay oi coin 
that interrupts their passage, instead of going over it, they 
gnaw theii way through ; if they are stopped by a house 
in their course, if they cannot get thiough it, they continue 
theie till they die. It is happy, however, for mankind, that 
they eat nothing that is prepaied for human subsistence ; 
they never enter a house to destroy the provisions, but aie 
contented with eating every root and vegetable that they 
meet If they happen to pass thiough a meadow, they 
destioy it in a very shoit time, and give it an appeaiaiice 
of being burnt up and strewed with ashes If they are in- 
terrupted in their couise, and a man should impnidently 
ventme to attack one of them, the little animal is no ivay 
intimidated by the disparity of strength, but furiousl)^ flies 
up at its opponent, and barking somewhat like a puppy, 
wherever it fastens does not easily quit the hold If at last 
the leader be forced out of its line, ivhieh it defends as long 
as it can, and be separated from the rest of its kind, it sets 
up a plaintive ciy, different from that of angei, and, as some 
pretend to say, gives itself a voluntary death, by hanging 
Itself on the fork of a tiee 

An enemy so numerous and destructive would quickly 
render the countries where they appeal utterly uninhabit- 
able, did it not foitunately happen, that the same rapacity 
that animates them to destioy the labouis of mankind, at 
last impels them to destroy and devoui each other ^ After 
committing inciedible devastations, they aie at last seen to 
separate into two armies, opposed with deadly hatied, along 
the coast of the larger lakes and rivers The Laplandeis, 
wdio obseiwe them thus drawn up to fight, instead of con- 
sideimg their mutual animosities as an happy nddance of 
the most dreadful pest, form ominous prognostics from the 
inannei of their airangement Tliey consider their combats 
as a piesage of war, and expect an invasion from tlie Rus- 
sians or the Sw’edes, as the sides next those kingdoms hap- 
pen to conquer The two divisions, howeier, continue their 
Dictionnaire Raisonnte vol. n p OJO 
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engagements and niumosit) until one party overcomes the 
otllcr I rom tlmt time the> utttrl) disappear nnr is it well 
1 noun uhat becomes of tithir tlie concjncrors or tlic con 
qiiLrtd Some suppose tli it tlit) rush licadlong into tlic 
sea others that tlic} KiU tliLinscIiLs ns some art found 
hanging on the forked bmnehts of n trie and others still 
that thtj art dtstro)ed b> t!it >oung spring herbage Kut 
the most probable opinion is that basing ikiourcd the 
\egctible productions of the coiintr) and baling nollung 
more to subsist on tbtj then fall to dciouring cacli other 
and baling Inbituattu tlitmstlits to that kind of food 
continue it lloiuicr this bt the) art often found dead by 
tlionsands and thtir cireases liaie httn knoiiii to iiifict the 
air for scicral miles round so ns to product icrj malignant 
disorders riiC) seem also to infect the plants tbcj liaie 
gnaued for tlie cattle often die that afttninrds fitd in the 
places uhert tlic) passed 

As to the rest tlie male is Jargtr and more l«^aHtl^lIlfr 
spotted than the female flic) are cxtrtmtl) prolific niHl* 
uhat IS cxtraorduiar} their breeding docs not liindtr their 
inarch for some of them liaic been obsentd to carr) one 
}oung one in their month and another on their hack Jlicy 
aregreatl) prejed upon h) the cmniic and ns «t art toM 
eien hj the rein deer ihe Suedes and Nonitgians uho 
hie h) husbandrj consider an miasion from these \ernnn 
ns a terrible iisitation hut it is str) difTerent iiith respect 
to the Laplanders iilio lead a lagrant life and iilio like 
the lemings fhemselics if (hiir proiisions be ilestroud in 
one part of the countr) can cisil) retire to another ihese 
are ncicr so happj as when an armj of lemmgs tome doun 
amongst them for then thej feast upon their fiesh uhich 
though horrid food and which though eicn dogs and cats 
are known to detest these little sai ages esteem i cry good 
eating and detour grccihl) Fliej are glad of their arninl 
also upon another account for thcyaluais expect a great 
plenty of game the } car following among those fields which 
the lemings liaie destrojed 

TIIL MOLE 

To these minute animals of the at kind a great part of 
whose hies is past m holes under ground I will subjoin 
one little animal more no wa) resembling the rat except 
that its whole lift, is s|tnt there As wc liaic **1011 some 
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quadnipeth formed to crop tlic ‘surface of the fields, and 
others to Ine u])on tlie tops of trees, so the mole is foimed 
toh\e\\holh under the earth, as if nature meant that no 
place should he left u holly nnteiiantcd ^verc uc from our 
ou n sensations to pronounce upon the life of a quadruped 
that was ne\er to a])peai above ground, hut alua}s con- 
demned to hunt for its prc} underneath, obliged, whenever 
it removed from one place to another, to boie its way 
through a resisting bod), we sliould he apt to assert tliat 
such an cMstcnce must he the most frightful and soUtar) 
in nature. However, in the present animal, though we find 
It condemned to all those seeming inconveniences, we shall 
discover no signs of wretchedness or distress. No qua- 
druped IS fatter, none h.is a moic sleek or glossy skin, and, 
though denied innnv advantages that most animals enjo), it 
IS more liherallv possessed of others, which they have in a 
more scant) proportion 

This ainnial, so well known in England, is, however, iit- 
terl) a stranger in other places, and particulail) in Ii eland. 
For such, therefore, as have nevei seen it, a short descrip- 
tion will be necessary. And, in the first jilace, though 
somewhat of a size between the rat and the mouse, it no way 
lesembles either, being an animal entiiely of a singulai 
kind, and perfectl) unlike any other quadruped wliatev^er. 
It IS bigger than a mouse, w ith a coat of fine, short, glossy, 
black hair Its nose is long and pointed, resembling that 
of a hog, but much longer Its eves are so small, that it is 
scarcely possible to discern them Instead of ears, it has 
only holes in the place Its neck is so short that the head 
seems stuck upon the shoulders. The body is thick and 
lound, tenninatmg by a ver)^ small short tail, and its legs 
also aic so v'er)' short, that the animal seems to he flat on its 
belly Fiom under its belly, as it rests in this position, the 
four feet appear just as if they immediately grew out of the 
body. Thus the animal appears to us at first view as a mass 
of flesh covered with a fine, shining, black skin, with a little 
head, and scarcely any legs, eyes, or tail On a closer in- 
spection, however, two little black points may be disceined, 
that are its eyes The ancients, and some of the modems, 
weie of opinion that the animal wvvs utteily blind , but 
Deiham, by the help of a micioscOpe, plainly discov'eied all 
the paits of the eye that are knowm in othei animals, as the 
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pupil the Mtrt-ous nml crystalline humours ^le fore legs 
appear >cry short and strong and furnished with fuc chws 
to each Tlitse are turned outwards and lncki\ards ns the 
hands of a man when swimming Tlit hmd legs arc longer 
and wenlvcr than the fore being onl) used to assist its 
motions whereas the others are continuilly emplojed in 
digging i he teeth arc )ihc those of a shrew mouse and 
there are fwe on both sides of the upper jaw which stand 
out but those behind are dnidid into points Hie tongue 
IS as large ns the mouth wdl hold 

Such 18 the extraordinary figure and formation of this 
animal which if we compare with its manner of living 
we shall find a manifest attention in nature to adapt the 
one to the other • As it is allotted a suhtemneous abode 
the secniing defeets of its fonnation vanish or ratlier are 
turned to its advantage ilie breadth strcngtli and short 
ness of the fore feet which arc inclined outwards answer 
the purposes of digging serving to throw back the earth 
with greater case and to pursue the worms and insects 
which arc its nrc) had (hey been longer tlie falling m of 
(he cartli would have prevented the quick repetition of its 
strokes in working or have obliged it to make a larger hole 
in order to give room for their exertion Hie form of the 
bod) is not less ndnunhly contrived for its vvay of life Tlie 
forepart ii tlnek and very muscular giving great strength 
to the action of the fore feet enabling it to dig its vva) 
with amazing force and rapidity either to pursue its prc) 
or elude the search of the most active cncni) By its power 
of boring the earth it quickly gels below the surface and 
I have seen it when let loose in the midst of a field like 
the ghost on a theatre instantly sink into the earth and 
the most active labourer with a spade m vain attempted to 
pursue 

■nie smallness of its eyes which induced the ancients to 
think it was blind is to this animal a peculiar advantage 
A small degree of vision is suffieient for a creature that is 
ever destined to live m darkness A more extensive sight 
would onl) have sened to shew the horrors of its prison 
while nature had denied it the means of an escape Had 
this or^an been larger it would have been perpetuall) liable 
to injuries by the filling of the earth into it but nature to 
• Bnti h Z ol ^ 
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prevent that incomenicnce, has not only made them veiy 
small, but \ery closely covered them with hail Anato- 
mists mention, besides these advantages, anothei that con- 
tributes to their secuiity , namely, a certain musele, by which 
the animal can draw back the eye whenever it is necessary 
or in danger. 

As the eje is thus peifectly fitted to the animal’s situation, 
so also aie the senses of heaiing and smelling. The fiist 
gives it notice of the most distant appearance of dangei , the 
othei diiects it, m the midst of daikness, to its food The 
wants of a subteiraneous animal can be but few, and these 
are sufficient to supply them to eat, and to pioduce its 
kind, are the whole empIo)ment of such a life, and for both 
these puiposcs it is wondeifully adapted by natuie.^ 

Thus admirably is this animal fitted for a life of darkness 
and solitude; with no appetites but w'hat it can easily in- 
dulge, w'lth no enemies but wdiat it can easily evade or con- 
quer As soon as it has once binied itself m the earth, it 
seldom stns out unless foiced by violent lains in summei ; 
or, wdieii in pursuit of its piey, it happens to come too neai 
the surface, and thus gets into the open air, which may be 
consideied as its unnatural element In geneial, it chooses 
the looser, softei grounds, beneath wdiich it can travel with 
greatei ease, in such also it geneially finds the greatest 
numbei of w'ornis and insects, upon which it chiefly pieys 
It is obseived to be most active, and to cast up most eaith, 
immediately before ram , and, in wintei, befoie a thaw' 
at those times the w'oims and insects begin to be in motion, 
and appioach the suiface, whithei this industiious animal 
pursues them On the contrary, in veiy diy weathei, the 
mole seldom oi nevei forms any hillocks , foi then it is 
obliged to penetiate deeper after its piey, w'hicli at such sea- 
sons retire fai into the giouiid 

As the moles very seldom come above ground, they 

Testes liabet ma\.imos, parastatas amplissimas, novum corpus semi- 
nale ab bis diverbum ac sepaiatum Penem etiam facile omnium, ni 
fallor, animalium longissimum, e\. quibus colligere est maximam prae 
rebquis omnibus animalibus voluptatem in coitu, hoc abjectum et vile 
animalculum percipere, ut habeant quod ^ ipsi invideant qui m hoc 
supremqs vitse suai delicias collocant Ray s Synops Quadrup p 239 
Huic opinioni assentitur D BulFon, attamen non mihi apparet magni- 
tudinem partiura talem voluptatem augere Manbus enim salacissimis 
contrarium obtinet 
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have but feu tntiuics and \tr) rtadilv evade tbe pursuit 
of nniumU stronger anil snifler than tncnistlvcs • Hit-ir 
grtalest cahmit) la an mundalton ulucli uhercser \t 
Inppt-ns they arc seen in numbers attempting to save 
themsches bj suimming nm! using eitf) eflort to reacli 
the higher grounds JiiL greatest pirt lioueier ptnsh 
as u ell as their joung uhich remain in the holes behind 
M ere it not for such accidents from tlitir great fecundity 
tliey uould become extremely troublesome and as it is 
in some places thej arc considered h) the farmer as his 
greatest pest Tlic) couple tou-ards the approach of 
spnng and their joung arc found about the beginning 
of Maj Tlic) gcnerallj have four or five at a time and 
it IS casj to distinguish among other mole hills that in 
uhich the female nas brought forth her joung Tlicsc 
are wade uitU much greater art than the rest and are 
usually larger llic female in order to form tins retreat 
begins by erecting the earth into a tolcnblj spacious 
apartment uhich is supported uithm b\ partitions at 
proper distances that prevent flic roof from falling All 
round tins slicuorksand beats the earth very firm so as 
to mnhe it capable of 1 ecpiiig out tbe ram let it be never 
80 \nolent As the billock m which this apartment is 
thus formed is raised above ground the apartment itself 
IS consequenlh above the kvcl of the plain nm! therefore 
less subject to accidental slight inundations Tlic place 
bung thus fitted she then procures grass and dry leaves 
as n bed for her young Tliere they lie seenn. from wet 
and she continues to make their retreat couallj so from 
danger for all round this hill of her oivn raising ore 
holes running into tlie earth that part from the middle 
apartment like rajs from a centre and extend about fifteen 
feet in every direction these resemble so many walks or 
chases into which the animal makes her subterraneous 
excursions and supplies lier joung vvath such roots or 
insects ns she can provide but they contribute still more 
to the general safety for as the molt is very quick of htar 
ing the instant she perceives her little liabitation attacked 
she takes to her burrow and unless the earth be dug away 
by several men at once she and her young always make a 
good retreat 
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Tlie mole is scarcely found, except in cultivated countries : 
the varieties are but few That which is found in Viiginia, 
resembles the common mole, except m colour, which is 
black, mixed \uth a deep purple Theie aie sometimes 
white moles, seen particulaily m Poland, rather laiger than 
the former As then skm is so veiy soft and beautiful, it is 
odd that It has not been turned to any advantage Agncola 
tells us, that he saw hats made fiom it, the finest and the 
most beautiful that could be imagined 

CHAP II 

THE HEDGEHOG, OR PRICKLY KIND. 

Animils of the Hedgehog kind requiie but very little 
accuracy to distinguish tliem fiom all others That hair 
which serves the generality of quadiupeds foi warmth and 
ornament, is partly wanting m these, while its place is 
supplied by sharp spines or piickles, that serve for theii 
defence This general chaiacteiistic, theiefoie, makes a 
much more obvious distinction than any that can be taken 
from their teeth or then claivs Nature, by this ex- 
traoidinaiy peculiarity, seems to have separated them in a 
veiy distinguished manner , so that, instead of classing the 
hedgehog among the moles, or the porcupine with the liaie, 
as some have done, it is much moie natural and obvious 
to place them, and others appioaching them in this strange 
peculiarity, in a class by themselves noi let it be sup- 
posed, that wdiile I thus altei their airangement, and sepa- 
rate them fiom animals with which they have been foi- 
meily combined, that I am destroying any secret affinities 
that exist in natuie It is natural, indeed, for leaders to 
suppose, when they see two such opposite animals as the 
hare and the porcupine assembled together in the same 
group, that theie must be some mateiial reason, some 
secret connection, foi thus joining animals so little le- 
sembhng each other in appearance But the leasons for 
this union weie veiy slight, and meiely arose from a simi- 
litude 111 the foie- teeth no likeness in the internal con- 

foimation, no similitude in natuie, in habitudes, oi dis- 
position , 111 shoit, nothing to fasten the link that combines 
them, but the similitude in the teeth this, theiefoie, 
may be easily dispensed with ; and, as was said, it will be 

VOL II. — 35-36. 2 II 
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nu>st proper to cl'rs'? tlum according to tlicir irost striking 
snnililuiks 

Ihc licdecliog mill an oppcnniicc the most formidihk 
13 )a one of the most honnkss muiinls m the uorltl im 
nbit or iinnilhng to ofknil all its precoiitions are onl) di 
reeled to its outi securit) and it is nrined «it)i a tliousnnd 
points to keep otT the eiieui) hut not to imade him 
Wink other crtnlnres trust to their force their dinning 
or their suiftness this nniitnl destitiiU of nil Ins hut one 
expedient for sifetj and from this alone it often finds 
protection As soon as it pereiucs itself ntlicked it with 
drnus all its iohu.nhk parts rolls itself into a bill and 
presents nutlniig but its defeiistic tliorns to the tnemv , 
thus while It attempts to injure no other quadruped thej 
arc cquall) intapabk of injtinng it like those knights ue 
haic someuhere read of uho were armed m sticli n manner 
that thej could ueitlicr conquer others nor be thtmseUes 
o\ercome 

rins animal is of tuo kinds one uithanosc like the 
snout of a hog the otlier more short and blunt hkc tiiat 
of 1 dog lint with the muzzle of n dog is the most coin 
inon being about six inches in length from the tip of the 
nose to the insertion of the tail 'llie tail is Jitlie more 
tlian an ineli long and so concealed bj the spinu as to 
be scircel) MSibk the head back and sides are coitred 
suth prickles llie nose brea&t and belli are emcred uith 
fine soft hair * the kgs are short of a dusky colour and 
almost bare the toes on each foot are fne in number long 
and separated the pncKlcs are about an inch in length 
and lerj sharp pointed llicir lower part is white the 
middle blacl- and the points white, the t^es are small 
and placed high in the head the tars are round pretty 
large and naked the month is small but well furnished 
with teeth these honeier it onlj uses m chewing its 
food but neither in atticlmg or defending itself against ^ 
other animals Its onlj reliance in casts of danger is on 
Its spines the instant it perctnes an eneinj it puts itself 
into a posture of defence and keeps upon its guard until it 
supposes the danger ostr On such occasions it iinme 
diately alters its whole appearance from its usual form 

* Praiput um propeiwl ns L nnxi S)st And of the female he 
m ght have &a\d resupma copulatur 
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someuhat re'^enibling u small animal, with a bunch on its 
back, tlie animal begins to bend its back, to lay its head 
upon Its breast, to shut its C3CS, to roll doun the skin of its 
sides touards the legs, to dtau these up, and lastly, to tiuk 
them in on e\er) sale, bj diawing the skin still closei In 
tins form, which the hedgeliog alwais puts on when dis- 
turbed It no wai resembles an animal, but rathei a 
^omuil^]l mass of prickles, impcnious on eieii ‘^ide The 
sluijie of the animal thus tolled up, somewhat lesembles a 
chestnut m the Inisk , there hting, on one side, a kind of 
fiat spate, whuh is that on which the head and legs haie 
been lucked m 

.^uch is the usimI npjie.iratue of the liedgeliog, upon the 
approach of am dinger Thus lolled up in a lump, it 
jiatienth waits till its eneim passes by, or is fatigued with 
fimtless .itlempts to nnno\ it The eat, the weasel, the 
ferret, and tlie martin, quickly detlmc the combat , and the 
dog himself generall) spends his tune m empty menaces, 
r.ither than in eficetual efiorts Eiei) meiease of dangei 
only mcrcaces the aniinnrs piecautions to keep on its guaid, 
its assailant vainl\ .ittempts to bite, since he thus more 
fiequently feels than inflicts a w'oimd , he stands enraged 
and balking, and lolls it along wnth his paws still, how- 
eier, the hedgehog patiently sn]>mits to eieiy indignity, 
but continues secuie; and still moie to disgust its enemy 
with the contest, sheds its urine, the smell of w'hieli is alone 
suflicient to send him away In this manner the dog, after 
baikmg foi some time, leaves the hedgehog whcie he found 
him, who, peiceivmg the dangei pabt, at length peeps out 
from Its ball, and, if not intcnupted, cieeps slow'ly to its 
letreat 

The hedgehog, like most otliei wald animals, sleeps by 
day, and yentuies out by night It geneially lesides m 
small thickets, in hedges, or m ditches coyeied wath bushes: 
tbeie it makes a bole of about six 01 eight inches deep, 
and lies w'ell waapped up, m moss, glass, 01 leaves Its food 
IS roots, fiuits, woims, and insects It is also said to suck 
cattle, and butt then nddeis , but the smallness of its 
moutli wall seive to cle.ti it fiom tins lepioacli It is said 
also to be veiy luiitful in gaidens and oicbaids, wdieie it 
wall roll itself in a heap of fiuit, and so cany a laige 
quantity away upon its piicUes, but tins imputation is as 
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ill grounded ns t!ic former since t!it spines nrc so disposed 
tlint no fniit lull sticX upon thtiii titn if «e should trj to 
fix tliem on It ntlitr npptirs to he n i»rj scnictablc 
onmnl in ridding our fields of insects mid worms winch arc 
so prcjudicnl to icgct'itmn 

Mr Ihifibn who kept these finimils tnme about Ins 
house acquits tliern of the rtpronrli of being niiselucious 
in the gnrden hut then he necuses tlicm of tricks of 
wliicli from the form mid Inhits of this nniiml one would 
neitr be led to suspect them I hme often sms hi 

Ind tiic female mid her }oung hrought me about tbc 
beginning of Tune the) are gcncnil) from three to fi\c 
in inmiber the) 'ire white in the beginning and onl) the 
marks of their spines appear I was willing to rear some 
of them and accordingl) put the dam and her jotiOp, into 
a tub with abundant nrotision beside them but the old 
animal instead of suckling her )oiin|; detoured them nil 
one after another On another occasion an hedgehog that 
had made its wa) into the kitchen diseoiercd a little pot 
m whicli there was meat prepared for boiling the ims 
thieious animal drew out the meat and left its excrements 
in the steid I kept males and females in the same apart 
nient where the) In ed together but nettr coupled I per 
milted set enl of them to go alioiit m) garden thei didicr) 
little damage and it nos carcti) perciinble tint the) were 
tliere they Ined upon the fruits tint fell from the trees 
thei dug the earth into slmllon holes tlie) eat caterpillars 
hectics and worms the) were also scr) fond of flesh which 
the) deioured boiled or raw 

ihe) couple in spring and bnng forth about the begin 
ning of summer Tlit) sleep during the winter and what 
13 said of their lading up proMSions for tint season is con 
sequent!) false jhc) at no time eat much and can remain 
aery long without an> fo«>d wlntsoeaer Hieir blood is 
cold hke all other animals tint sleep dunng the winter 
Their flesh is not good for food and their skins are con 
aerted to scarcely any use except to muzzle calies to keep 
them from sucking 

TJIE TA>rEC AND TENDRAC 

The Tanrec and Tendrac ore two little animals desenbed 
h) Mr BufTon of the hedgehog kind but vet suflicientl) 
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clifTcrcnt from it to constitute a clifFeient species Like tlie 
lictlgeliog, they are co^cled witli pncldes, tliough mixed 
in a greater propoition with hair, but, unlike that animal, 
they do not defend themselves by i oiling up m a ball 
^J^heii wanting this last pioperty is alone sufficient to dis- 
tinguish them from an animal m which it makes the most 
striking peculiarity as also that in the East Indies, ivhere 
only they are found, the hedgehog exists sepaiately also, 
a manifest pi oof that this animal is not a vaiiety caused 
by the chm.ite. 

The Taiirec is much less than the hedgehog,^ being 
about the si/e of a mole, and covered ivitli prickles, like 
that animal, except that they me shortei and smaller. 
The Tendiac is still less than the foimer, and is defended 
only with prickles upon the head, the neck, and the shoul- 
ders ; the rest being coveied w'lth a coarse ban, resembling 
a hog's bristles These little animals, wdiose legs are veiy 
short, move but slow'ly They grunt like a hog, and 
W'allow', like it, in the mire They love to be neai watei, 
and spend more of their time theie than upon land They 
are chiefl} in cieeks and haibouis of salt w'atei They mul- 
tiply in great numbeis, make themsehes holes in the giound, 
and sleep for seveial months Duiing this toipid state, 
then hairs (and I should also suppose then piicldes) fall ; 
and they aie renew^ed upon their levival They aie usually 
veiy fat, and although then flesh be insipid, soft, and 
string}^ yet the Indians find it to then taste, and considei it 
as a veiy great delicacy 

THE PORCUPINE 

Those arms wdiich the hedgehog possesses in miniature, 
the Poicupnie has in a more enlarged degiee The slioit 
piickles of the hedgehog aie, in this animal, conveited 
into shafts In the one, the spines aie about an inch long; 
in the othei, a foot The poicupine is about tw^o feet long, 
and fifteen inches high Like the hedgehog, it appeals a 
mass of misshapen flesh, covered with quills, fiom ten to 
fourteen inches long, leseinbhng the ban el of a goose-quill 
in thickness, but tapering and shaip at both ends These, 
whethei considei ed separately oi togethei, affoid sufficient 
subject to detain cuiiosity Bach quill is thickest in the 
^ Biiffon, vol XXV p S54 
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jimUlle and inserted into tlic nnitml s h\ w in llie simc 
jiiuiii<.r ns ftnlhcrs nrc found to pron upon birds It is 
iMlhiti sid( spont,! IiVl the top of n ^oosc quill ind of 
(lifltrtnt colours lu ttliitc and bHcl altt nntcU from 

one end to tlic otlier 'Jlic bi^^est are ofttn found fifteen 
inches long and a quarter of an mcli in dnnitter ex 
trcmtlj slurp mul capiUt of mfltctttij, u tuortal uoimd 
Jbc) seuii Intder limn toininon tpiills luing difiicult to 
be cut and solid it lli it tiid wbitb is not fixed in the sl^m 
If ue cvarnint llieni in cotiimoii ns tliev gron upon the 
amnii! thej appear of t«o I jiids throne sucli as 1 haie 
already desenbed tlie otlier lonj^ fltxihle nnd sluuUr 
growing here and there among the former ilure is still 
another sort of quills tint grow iit ir tlie tad velnte and 
tnnspirent Ide writing qnilU and that seem to he cut 
short It the end All tliese quills of whatcier Kind incline 
haehw irds like the hnstles of a lio^ but wlitit tlie animal 
IS irritated tlie) rise and stand iipnglit ns bristles art seen 
to do • 

Such IS the formation of this quadruped in those parts 
itiwlncli It dilters from most others as to the rest of its 
figure the muzzle bears some resemb! met to that of a 
bare but bhek the Kgsarcsers short and the feet base 
fist toes both before and behind nnd these as well as the 
belli the head and all otlicr parts of tlie bod\ art cmered 
with a sort of short liair like pncklcs there being no part 
exeept the ears and the sole of the foot tliai is free from 
them the ears are thinh costred with \erj fine hair and 
are m shape hi e those of mankuul the eyes are Rimll like 
those of a hog being only one third of an inch from one 
corner to the oilier After the skin is taken off there appear 
a kind of paps on those parts of the body from whence the 
large quills proceed tlicse are about the size of n small pea 
each answering to as many lioles nbicli appear on the out 
ward surface of the skm and which are about hilf an inch 
deep 111 e as main hollow pipes wherein the quills arc 
fixed as in so many sheaths 

1 rofessor Tliu \hcrg in I 9 sc nd journey lo the i Hnd XI lure m 
the Ini n ocean infirws « tint th p rc j c 1 as a aerv cur ons 
met! Q I of fctcl ing \atcr f r its jowng 1 1 c fiu lU in tl e t il arc a I 
tob holloi and to In ea) Ic at tl c ext ci ty tlecth nn m 1 an 
bon 1 n sucl n ni nn r a that tl e> tan be ! 11 I i itl later i bi h h 
aftirw irils iliscliarg d 1 » tl t nest mong its joiiiig' 
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This animal seems to paitake veiy much of the natuie of 
fne hedgehog, having this foimidable appaiatus of aims 
rathei to defend itself, than annoy the enemy Theie have 
been, indeed, many natmahsts who supposed that it was 
capable of dischaiging them at its foes, and killing at a great 
distance off But this opinion has been entiiely disci edited 
of late, and it is now univei sally believed that its quills 
lemain fiimly fixed m the skin, and aie then only shed when 
the animal moults them, as buds do then featheis It is 
tiue, we aie told by Ellis, that a wolf at Hudson’s Bay was 
found dead, with the quills of a poicupiiie fixed within its 
mouth, winch might have veiy well happened, fiom the 
voraciousness of the foiniei, and not the lesentment of the 
latter That lapacious cieatuie, m the lage of appetite, 
might have attempted to devoui the poicupine, quills and 
all, and veiy piobably paid the foifeit by its life However 
this be, of all the poicupines that have been bi ought into 
Em ope, notone nas evei seen to launch then quills, and 
yet the nntations they leceived weie sufficient to have pio- 
voked their utmost indignation Of all the poicupines that 
Dr Shaw obseived in Afiica, and he saw numbeis, not one 
evei attempted to dait its quills , then usual mannei of 
defence being, to lie on one side, and when the enemy ap- 
pioaches veiy neai, by suddenly using, to wound him with 
the points on the othei ^ 

It IS piobable, theiefoie, that the poicupme is seldom 
the aggressoi , and when attacked by the boldei animals, 
it only diiects its quills so as to keep always pointing to- 
naids the enemy These aie an ample piotection , and, 
as we aie assuied by Kolben, at such tunes even the lion 
himself will not ventuie to make an attack Fiom such, 
theiefoie, the poicupine can defend itself, and chiefly 
hunts foi serpents, and all othei leptiles, foi subsistence 
Travelleis umveisaliy assuie us, that between the seipent 
and the poicupine theie exists an iiieconcileable enmity, 
and that they nevei meet without a moital engagement -f- 
The poicupine, on these occasions, is said to loll itself 
upon the seipent, and thus destioy and devoui it This 

M de Vaillant in lus Travels says, tliat owing to some pernicious 
quality in the qu 11s, one of bis Hottentots, who had recen ed a w'ound 
in Ills leg fiom a porcupine, was ill for more than siv months 
t Bosman Smith L P Vincent Mane, &c 



AMMAfS or 


31G 

inij be true ulult uhit uc ore informed hj Rfonsicur 
S'\rrv5m of the porcupine of Cnn'uh clucflj aubsistmp on 
\egelibks nny be emnUj so Hiose vihtcb ore brought to 
this countr\ to be shown nre Msinll) fttl on brend milk 
nnd fruits but tlie) wiU not refim mcntwliLn it is ofien.d 
them fltid it is probilde the) prefer it in n wild stile 
when It IS to be hid • Hie porcupine ti nlso knoun to be 
extreinelj liurtful to j,irdens and wliert it enters docs 
incredible dimige 

Ihe Ameneins wbo hunt this nnimal assure us tint 
the porcupine lives from UeeUe to fifteen jcirs Ditnng the 
time of coupling winch is in the month of September 
tbe milw become ver) fierce and dingerom and often are 
seen to dcstro) cieh other nilh their teeth ilit female 
goes with joung seven months and bongs forth but one 
at 1 tune this she suckles but about a month ind ac 
customs It betimes to hit like herself upon vegetables and 
the birk of trees she is itf) fierce in its defence but at 
otlier seasons she ts fearful timul and harmless flic 
porcupine never attempts to bite nor anv wa\ to injure 
Its pursuers if huiUid by a vlog or a wolf it mstanllj 
climbs up a tree ami continues tlicre until it bas weaned 
out the patience of ilsndvcrsan the wolf knows b\ e\ 
perience liow fruitless it would be to wait he therefore 
leaves the porcupine above and seeks out for a new adven 
tiire Hie porcupine does not escape so well from the 
Indian hunter who eagerly pursues it m order to make 
tinbroiderj of its quills and to cat its flesh Jins ns we 
are commonl) told is very tolerable eating Iiowtver we 
may expect wretched provisions when the savages are to be 
our caterers for tliey cat every thing tliat has life Rut 
they arc very mgeiwous with tegartl to ihtir embroidery 
if I understand the accounts nghth iln^ dye the qudis of 
various colours and then sphUing them into slips ns we 
see in the making of a emt chair they embroider with these 
their bells basl ets and several other necessary pieces of 
furniture 

As to the rest there are many things related concerning 
this animal tint are fabulous but there are still many tir 
cumstances more that yet remain to be known It were 
curious to inquire whether this animal moults its quills 
* Bufibn 



the hedgehog kind. 


317 

ulien \\ild, foi it is neier seen to shed them in a domestiV 
state; ulicthcr it sleeps all the winter, as we are told by 
some naturalists, winch we arc sure it does not when 
brought into our countr) , and, lastly, whether its quills 
can be sent ofi' u ith a shake ; for no less a natuiahst than 
Beauiiier was of that opinion ^ 

All that we can learn of an animal exposed as a show', or 
even by its dissection, is but merely its conformation ; and 
that makes one of the least intciesting paits of its Instoiy. 
W'Q. arc naturally led, when presented with an extraordinary 
creature, to expect something exti aordinary in its w'ay of 
liMiig, something uncommon, and coriespondmg w'ltli its 
figure; but of tins animal we know little wath any preci- 
sion, excejJt what it offers in a state of captivit), In such 
a situation, that which I saw appealed to very little adv'an- 
tage it w.is extremel)' dull and torpid, though veiy w'akeful 
and extremely \ oracious, though very capable of sustaining 
liunger, as niersc to an} attachment, as to being tamed it 
was kept in an iron cage, and the touching one of the bars 
w'as sufficient to excite its lesentment, for its quills w'ere in- 
stantly erected, and the poet w'as right in his ejnthet of f? ctjidi 
for it appeared to me the most irascible cieatureupon eaith. 

The poicupines of America differ very much fiom that of 
the ancient continent, w’hich W'e have been describing , and, 
strictly speaking, may be considered as animals of a diffeient 
species: howexei, from their being covered w'ith quills, w'e 
will only add them as laneties of the forinei, since we know 
very little concerning them, except their difference of figuie 
They aie of tw'o kinds , the one called the couando, and the 
othei, first named by Mr. Buffon, the vison, the one a 
natiie of the northern parts of America; the othei of the 
south; and both differing horn the foimer, m having long 
tails, whereas that has a vciy short one 

Mr iBe\Mck, in Ins history of tins quadruped, says, that upon the 
smallest irritation it r.uscs its quills, and shakes them until great vio- 
lence, directing them to that quarter from whence it is in danger of 
being attacked, and striking at the object of its resentment at the same 
time “ We liaic observed, on an occasion of this sort, at a time when 
the animal was moulting or casting its quills, that they would fly out to 
the distance of a few j'ards, with such force as to bend the points of 
them against the board where they struck , and it is not impiobable 
th it a circumstance of this kind may have given rise to an opinion of 
its power to use them in a more effectual manner” 

VOL. II — 35-36. 2 S 
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Tlic f OUANDO IS imicli Kss thn» l(ic imrciipmc its qiiills 
nrt four times shorter its snout more unlike lint of a Inrt 
its tail IS long enoiigli to catch bj tlic brandies of trees one! 
}iol(l h) them It nia) be tasil) lamed nnd it is to be 
founrl chiefl) in the southern parts of America jet is not 
milting also in tlie northern 

Ihe uasos ulncIiMr Ihi/Ton culls after our countrj man 
Hudson IS a name of Hudsons Ihj ihe nnl e of the 
bodj of this aniiinl is not so roniid ns tlut of the tuo for 
nier but somewhat ristmbhng tbesbijie of a nig It is 
coicrcd witli long bnstlj bur with a shorter liiir under 
neatli and under this the quills be cnncealLd \crj thick 
the) are white with n brown point and bearded and the 
longest do not exceed four inches tbej stick to the band 
when tlic animal is stroked on the back and likewise 
when the hand is taken awaj ihtj slick so fast as to follow 
it Tlicy make tlicir nest under the roots of great trees 
sleep terj much and clitenj feed upon the bark of tbejuni 
per In winter the snow senes them for dnnk and m 
summer tbej hj» water like a dog Jbej arc terj common 
in tbecountr) Ijing to the east of Huelson s JJaj and seve 
nl of the trading Americans depend on them for food at 
sonic seasons of tlic j car 


CHAV III 

OF atADRUFEDS COAERtD IMTII SCALES OR SHELLS IS 
STEAD or IIAin • 

WHEN we talk of a quadruped the name seems to 
implj amnimal coeered uitlilnir when wc menliona bird 
it IS natural to conccne a creature coi ered witli ftalhers 
when we hear of a fisli its scales arc genenllj the first part 
that strikes our imagination Nature however onus none 
of our distinctions various in all her opentions she mixes 
her plans groups her pictures and excites our wonder as 
well bj her general laws os bj her devnlions Quadrupeds 
nluch we have considered as maling the first general class 
m animated nature and next to man tlic most dignified 
tenants of the earth arc jet in inauj respects related to 
the Classes beneath them and do not m everj respect 

* Th 8 chapter is chiefly extracted from Mr Buflbn which I meat on 
at once to sare the trouble of repeated quotation 
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prcc(’i\c then il distnictions Theii first charactei, 
xUiich con‘-ists in luuin^ four feet, is common to tlie li/ard 
kmcl as well .is to them The second jiieiogative, wdneh is 
that of bringing forth living }onng, is found m the ceta- 
ceous tribe of lishcs, and also in insects ivithout numbei 
I'heir thud and last attribute, winch seems more general 
and constant than the formci, that of being coveiecl with 
hair, i'' ^et found m various other animals, and is deficient, 
in qnadinpeds themsehes Tims we must be cautious of 
judging of the nature of animals fiom one single chaiactei, 
which IS alva^s found incomplete, for it often happens 
that three or four of the most geneial ch.iracteis will not 
suffice It must he h\ a geneial omnneiation of the parts 
th.it wc tan determine precise!} of the works of the crea- 
tion ; and instead of dehmtions, learn to desciibe Had 
this method been followed, ninth of the disgust and the 
nUricaci of history might ha\e been molded, and that time, 
which IS now emplo}ed m combating ciroi, laid out m the 
promoting of science 

'Weie we to pidgc of nature fiom definitions only, we 
should never be induced to suppose that there existed laces 
of iniparous quadrupeds destitute of ban, and fmmshed 
with se.des and shells in their ste.nd However, nature, eveiy 
w.u various, supplies us with inanv instances of these extia- 
ordmar^ cieatnres, the old woild has its qnadinpeds coveied 
with scales, and the new with a shell In both, they re- 
semble each othei, as well in the stiangcncss of then appe- 
tites, as in their awkward confoimation Like animals but 
parti.illy made iiji, .md jiai taking of different natmes, they 
want those instincts wdnch animals, formed but foi one 
element alone, aie found to possess They seem to be a 
kind of sti.angers in nature, cieatuies taken fiom some 
other element, and c.apiiciously thiown to find a piecanous 
subsistence upon land. 

THE PANGOLIN. 

THE Pangolin, wdiich has been usually called the scaly 
hzaul, IMi Bufton very ]udiciously lestoies to that deno- 
mination by wdnch it is knowm in the countiies wdieie it is 
found The calling it a liz.aid, he justly observes, might 
be apt to pioducc eiioi, and occasion its being confounded 
W’lth an animal wdiich it lesembles only m its general form 
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tmd in Its being cmcrcd wiUi scnics 'Hjc liz.ird ms) be 
consitlcri-d ns n rtpult prwUiccd from nn epg tbt pnngo 
111! IS ft quntlrupcd and brought forth ilnt niul perfectly 
formal Jlie lirard is all o\cr coicitd with tlit trnrks of 
stiles the pingolm Ins scales ntUlitr on the throat ilie 
breast nor the bell) ilit scaUs of the lizard seem stock 
tipoo the bodj eicn tloscr than those of fishes the scales of 
tlie pangolin art onl) fixed atone end and capable of bang 
erccttil like those of the porcupine nt the will of the am 
nnl Hit lizard is a dcftnctlcss creature the jnngobn, 
can roll itself into a ball like the hcdgcliog and present 
the points of its scales to tlit tntmj which cfTtctuall) 
defend it 

Hie pangolin uhich isnnatitcnf the torrid climates of 
the ancient continent is of all other animals the best pro 
tccted from C'tternal mju^ \n nature It is about tlirec or 
four feet long or taking in the tad from sk to eight like 
tlic lizard it has a small Iie'ad nscn long nose n short thick 
neck ft long bod) legs \er} short and a tad cxtreiiiel) 
long thick at llic insertion nml terminating in a point It 
Insnotcctli but is armed with fiie toes on each foot with 
long white claws Hut what it is chicfli distinguished b) is 
Its sca!^ coicring which in some measure hides all the 
proportions of its bod) fliesc scales defend the animal on 
lU parts except the under part of the bead and neck under 
the shoulders the breast the bell) and the inner side of 
the legs all winch parts art coiercd with a smooth oft 
skin without hair Cctwccn the shells of this animal at 
all the interstices are seen hairs like bristles brown nt the 
cxtrcmit) ajid)ellow towards the root Jlic scales of this 
extnordnnr) creature nrc of difllrent sizes and different 
forms and stuci upon the bod) somewhat like the leaves of 
an artichoke Hie largest are found near the tad which is 
covered wath them like the rest of the bod) Iliese are 
above three inches broad and about two inches long thick 
in tlie middle and sharp at tU edges and terminated in 
a roundish point Thev arc csvtreniel) hard and their 
substance resembles that of lioni Tlie) are convex on 
the outside and a little concave on the inner one edge 
sticks in the skin while the other laps over that imme 
thatel) behind it Those that cover the tad conform to 
the shape of that part being of a duskv brown colour, 
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and so haid, when the animal has acqmied its full groM'th, 
as to turn a musket-ball 

Thus aimed, this animal fears nothing fiom the efFoits of 
all othei creatuies, except man The instant it peiceives 
the appioach of an enemy, it lolls itself up like the hedger- 
hog, and piesents no pait but the cutting edges of its scales 
to the assailant Its long tail, which, at fiist view, might 
he thought easily separable, selves still moie to increase the 
ammars secuiity This is lapped lound the lest of the body, 
and, being defended with shells even moie cutting than any 
other pait, the cieatuie continues in peifect security Its 
shells are so large, so thick, and so pointed, that they repel 
every animal of piey, they make a coat of aimoui that 
wounds while it lesists, and at once piotects and threatens. 
The most ciuel, the most famished quadiuped of the foiest, 
the tiger, the panthei, and the hyaena, make vain attempts 
to force It They tiead upon, they loll it about, but all to 
no purpose , the pangolin lemains safe within, while its in- 
vadei almost always feels the leward of its rashness The 
fox often destioys the hedgehog by pressing it with his 
weight, and thus obliges it to put foith its nose, which he 
instantly seizes, and soon aftei the whole body, but the 
scales of the pangolin effectually suppoit it undei any such 
weight, while nothing that the stiongest animals aie capable 
of doing can compel it to sui render Man alone seems fur- 

nished with aims to conquer its obstinacy The negioes of 
Afiica, when they find it beat it to death with clubs, and 
consider its flesh as a very gieat delicacy 

But although this animal be so formidable in its appeal - 
ance, theie cannot be a moie haimless inoffensive cieature 
when unmolested It is even unqualified by natuie to injure 
laiger animals, if it had the disposition, foi it has no teeth. 

It should seem that the bony inattei, w'hich goes in other 
animals to supply the teeth, is exhausted in this in supplying 
the scales that go to the covering of its body However 
this be, its life seems corespondent to its pecuhai conforma- 
tion Incapable of being carnivorous, since it has no teeth, 
noi of subsisting on vegetables, which lequiie much chew- 
ing, it lives entirely upon insects, foi w^hich nature has fit- 
ted it in a veiy extiaordinaiy mannei As it has a long 
nose, so it may natuially be supposed to have a long tongue ; 
but, to inciease its length still moie, it is doubled in the 
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jnouth so tint when txttndwl it sliot out to nliou a 
qinrttr of oj'wil htjonil tht tij»of the none 'nun tongue in 
round estreiiicl) red and co>tnil "ith an unttno«» md 
slum lifjnor ulucli given it n nliimng line ^\ lien tlie 
jnngolin therefore npproulien nn nnt lull, for the c nre 
tlic umects on uluch it cluefl) feedn it lun donn neir it 
conceniing m imicli as possible tlie phcc of its retreit nnd 
stretching out its long tongue among the ants https it for 
some tune quite nninovalile iliest liltlt nnirnnis nlJiiftd 
h) its nppcinnce and the unctuous subslsnee uith uhicli it 
13 sinc'irtd in tintU gather upon it in grent nmnbers and 
uhen the jnngolin supposes n sufTicitnc) it quicU^ nith 
dnus the tongue and su-nllous tlicin at once 'Jins pccii 
Inr nnnncr of hunting for its prc) is rtpented either till it 
he s'ltisfied or tdl the *11113 grown more cautious will he 
alhmd to their destnietion no longer It is against these 
noxious instcts therefore tint its onl> force or euiiinng is 
exerted and were the negroes hut sunicientl} sensible of its 
utiluj tn dcstrojing one of thcgrenlest pests to their countrj 
the) V ould not he so eager to kill it Jhit it is the nature 
of savage men to pursue the imnudiate good without being 
solicitous about the more distant benefit the) remoit Tliej 
tlicreforc Iiunt this animal with the utmost niulit) for its 
flesh , and as it is slow and unable to escape in nn open 
place thev seldom ful of destrojing it However it chieR) 
keeps in the most obscure parts of the forest and digs itself 
a retreat in the clefts of rocks where it bnngs forth itsvoung 
so that it IS but rarel) met with and continues a sohtar) 
spteies and an extraordmarj instance of the varjang of 
n iture 

Of this animal there is a variet) wlucli is called the rne 
Ticix much less than the foniier being not ihoveafoot 
long from the head to the tail with shells difierentlj formed 
with its btUj breast and throat covered with hair instead 
of a smooth skin as m the former hut that by which it is 
peculnrlv distinguished is the extent of its tad which is 
above twice the length of its hod) 51 oth are found in the 
warm htitiules of the East as well »s inAfnci and as 
their numbers ire but few it is to be supposed their fecun 
ditv IS not great 
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THE ARMADILLO, OR TATOU. 


Having mentioned qiiadiupeds of the ancient continent 
coveted with scales, we come next to quadiupeds of the new 
continent coveted ivith shells It would seem that Natuie 
had leseived all the wondeis of hei powei foi these i emote 
and thinly inhabited countiies, wheie the men aie savage, 
and the quadiupeds vaiious It would seem that she be- 
comes moie extiaoidinaiy m piopoition as she letiies fiom 
human inspection But the leal fact is, that wheievei man- 
kind aie polished, or thickly planted, they soon iid theeaith 
of these odd and half-foimed pioductions, that in some mea- 
sure encumhei the soil They soon disappeai in a cultivated 
coiintij’’, and continue to exist only in those lemote deseits 
wheie they have no enemies but such as they aie enabled to 
oppose 

The Aimadillo is chiefly an inhabitant of South Ameiica; 
a peaceful, haimless cieature, incapable of offending any 
othei quadiuped, and furnished with a pecuhai coveiing for 
its own defence The pangolin, described above, seems an 
inactive, helpless being, indebted foi safety moie to its pa- 
tience than its powei , but the aimadillo is still more exposed 
and helpless The pangolin is fuimshed with an aimour 
that wounds while it lesists, and that is nevei attacked with 
impunity, but the aimadillo is obliged to submit to eveiy 
insult, without any pow^ei of lepelhng its enemy , it is 
attacked without danger, and is consequently liable to more 


various peisecutions , , „ 

This animal being covered, like a toitoise, with a shell, 
01 lather a number of shells, its othei pioportions aie not 
easily discerned It appeals, at fiist view, a louiid mis- 
shapen mass, wnth a long head, and a veiy aige ai s icc 
mg out at eithei end, as if not of a piece wuth lest of 
till body It IS of diffeient sizes, fiom a foot to thiee feet 
long, and coveied with a shell divided into seveial pieces, 
that lap ovei each othei like the plaits in a coat of aimoui 
01 m the tail of a lobster The diffeience in the size of 
this animal, and also the different disposition and numbei 
of Its plaits, have been consideied as constituting so many 
species, each marked with its own paiticuhai name In al , 
however, the animal is partially coveied v/ith this natural 
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cmt of imil tlic confonnntion of \slncli nlTords one of tlit. 
most stnkinj^ cunostlics in intnnl lustorj Tins shell 
which jn c^tr) respect resembles o bonj substance coders 
tlic head the neck tlie buk the sides the rump and the 
tail to the \cr) point llie onl) parts to which it does not 
extend are the tliront the breast and the htllj which arc 
coered with a white soil SKin someavna rtsemhimg that 
of a fowlstnipcd of its feathers If these naked parts be 
obscr^ed willi attention thev will be found cohered with 
tilt rudiments of sliells of the sai <* sub L.ace with those 
wlneh co^er tlic back ilie skin esen in the parts winch 
arc softest seems to ha\c a tendency to ossifj but acorn 
plcte ossification takes place on!) on those parts wlntli 
in\e the It ist friction and are the most exposed to the 
weather The shell winch co\ers the upper part of the 
bod} difTirs from that of the tortoise in being composed 
of more puces than one wlneh lit in bands o\tr the bod}, 
and as in the t 111 of the lobster slide over tath other mid 
are connected h} a }clIow membrane in the same manner 
I3> this means the ammnl 1ms a motion m its b itk mid 
the armour gives wa} to its ntetssar) mne\ions Jlicse 
baiula are of various nnmtxrs and sizes and from them 
these animals have lieeii distinguished into various kinds 
In gentrd however there ore two large pieces tint cover 
one the shoulders and the other the rump In the hack 
between these the hands are jdaetd in different numbers 
that lap over each other and give ph} to tlie whole Be 
sides tlieir opening cross vva}s the} also open dowai along 
the back so that the animal can move in ever} direction 
In some there are hut three of these bands between the 
large pieces in others there arc six in a third kind there 
are eight m a fourth kind nine in n fifth kind twelve 
and lasth in the sixth kind there is but one 1 irge piece 
which covers the shoulders and the rest of the bod} is co 
vered witli bands all down to tlie tad Tliese shells are 
diffcrentl} colourtd in different kinds but most iisuall} they 
are of a dirt} gre} Tins colour in all arises from another 
peculiar circumstanct in their conformation for the shell 
Itself IS covered with a softish skin which is smooth and 
transparent 

But although these shells might easil} defend tins am 
roal from a feeble encm) yet tlie} could make bvita slight 
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jc'^i'^lancc njx.iinst a more poweifn] antagonist; nature, 
thcrefoic, Iras gnen the armadillo the same method of pio- 
tectini: Itself nith the hcdgcliog or the pangolin The 
iii'.lant It ]H'rcei\cs it<5elf attacked, it withdraws the head 
under its sliells, and lets nothing be seen but the tip of the 
nose if tlie danger increases, the animal’s precautions in- 
crease in jiropoition , it then lucks njiits feet under its belly, 
unites Its tuo extremities together, while the tail seems as a 
band to strengthen the connection ; and it thus becomes 
like a ball, a little flattish on each side In this position it 
continues obstmatcK fixed, while the danger is neai, and 
often long after it is o\er In this situation it is tossed 
about at the ))leasure of ciei^' othei quadruped, and ^e^y 
little icsembhng a creature endowed with life and motion 
’iVhene\cr the Indians take it, which is in this form, by 
kuing It close to the fiie, they soon oblige the poor animal 
to unfold Itself, and to face a milder deatli to escape a moie 
‘•ei ere 

This animal is a natiie only of Aineiica, foi theyw^eie 
iitterh unknown before the dlsco^e^c of that continent. 
It IS an ino/leiisiie liarniless creature, unless it finds the 
wa) into a gaidcn, wdiere it does a gieat deal of mischief, 
b\ eating the melons, the potatoes, and othei vegetables 
Although a natne of the warmest paits of Ameiica, yet it 
bears the cold of our climate w'lthoiit any iiiconvemence. 
We ha^e often seen them shewn among othei wild beasts, 
which IS a proof they aie not difiiciilt to be bi ought over. 
Their motion seems to be a swift w'alk, but they can neither 
run, leap, noi climb trees ; so that, if found in an open 
place, tliey have no method of escaping fiom their pursueis 
Their only resoiuce m such an extiemity is to make tow'aids 
their hole as fast as they can , or, if this be impiacticable, 
to make a new' hole before the enemy ai lives Foi this they 
reqime but a very few' moments advantage , the mole itself 
docs not buiiow^ swafter than they can Foi this purpose, 
they are furnished wath claws extremely large, strong, and 
ciooked, and usually foui upon each foot They aie some- 
times caught by the tail as they aie making then wxay into 
the eaith , but such is their lesistaiice, and so difficult is it 
to duwv them backw'ard, that they leave their tail in the 
hand of their pin suer, and aie veiyw^ell contented to save 
then lives wath its loss. The puisuers, sensible of tliis^ 

VOL II — 35-6 2 T 



325 


QiTVDnuiiDs co^rnm 

nt\tr llic tulnith nil thtir font bvit l)oltl it wlnle 
i\noUii.r tlig*! tht. prouml niraut tliLio tnul tluis tlicsc nnunaU 
arc tibcn nlitc Hic inst'int the anindillo jitrccnti itstlf jti 
tlic poucr of its enemies it hns Init one hst resource to 
roll Itself tip and llitis pilitnlh w »it wli »tc\er lortnres tliey 
think proper to inflict llic flish of the smaller kinds is 
sud to be elehcate entm;j so tint we ma) suppose the^ 
receiie no luercj lor this reason the) art pursued mtn 
unceasing industn and nltliough the) hiirrim ter) deep in 
the snrtli then; hnc been wnny cxjivihcnts \iM.d to fosc« 
tlicm out llic hunter sometimes contmc to fill the hole 
mth smoke wluch is often successful thi) nt other times 
force It b) pouring m inter Jlic) also bring up a small 
kind of dogs to the chase tint quick!) osertake them if at 
anj distance from tlieir butcou and oblige ibciii to roll 
themselves up m a bill m whith figure the liimtcrs nrr) 
them home If houticr the nmndillo he near a preci 
picc it often escapes by rolling itself up and then tumbling 
down from rock to rod uithout the least danger or tncon 
\enience flie) arc sometimes t iken in snares ) m! for tliein 
b) the sides of rivers and low moist places winch tiie) par 
ticularl) frequent and this mellioil m gtnen! succeeds 
better than ati) of the fomitr as tbcir burrows are \ef} 
deep and ihev seldom stir out except in the night At no 
time are the) found at an) great distance from their retreats 
so that It requires some patience and skill to intercept their 
retreat 

There are scarce!) nii) of these that do not root the 
ground like a bog in search of such roots as make a pnn 
cipal p irt of their food ilie) hie also upon melons and 
other succulent vegetables and all will cat flesh when the) 
can get it riie) frequent water and water) places where 
the) feed upon worms small fish and water insects It is 
pretended that there is a kind of friendship between them 
and the rattle snal e that the) Inc pcaci ibi) and conuno 
diously together and arc freqiientl) found in the same liole 
Tins however ma) be a friendship of nectssit) to the 
armadillo the rattle snake takes posse sion of ils retreats 
which neither are willing to quit while each is ineapabk of 
injuring the other 

As to the rest these animals though the) all resemble 
each other in the general character of being clothed with 
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a shell, yet dijftei a good deal in their size, and in the parts 
into which then shell is divided The first of this kind, 
which has but thiee bands between the two laige pieces 
that covei the back, is called the tatu apara I will not 
entei into an exact desciiption of its figure, which, how 
well wiitten soever, no imagination could exactly conceive ; 
and the readei would be moie fatigued to undeistand than 
I to wiite it The tail is shortei in this than any other 
kind, being not moie than two inches long, while the shell, 
taking all the pieces togethei, is a foot long and eight 
inches bioad The second is the tatou of Ray, oi the 
ENCOUBERT of Buffon 5 tliis IS distinguished fioin the lest 
by SIX bands acioss the back , it is about the size of a pig 
of a month old, with a small long head and a i^eiy long 
tail The third is the tatuette, fuimshed with eight 
bands, and not by a gieat deal so big as the foimer Its 

tail is longer also, and its legs shoitei in piopoition Its 

body, fiom the nose to the nisei tion of the tail, is about 
ten inches long, and the tail seven The fouith is the pig- 
headed ARMADILLO, With lime baiids This is much 
laigei than the foimei, being about two feet long fiom the 
nose to the tail The fifth is the kabassou, oi cata- 
PHRACTUs, with twelve bands, and still bigger than the 
foimei, 01 any othei of its kind This is often found above 
thiee feet long, but is nevei eaten, as the lest aie The 
sixth is the weasel-headed armadillo, with eighteen 
bands, with a laige piece befoie, and nothing but bands 
backwaid This is above a foot long, and the tail five 
inches Of all these, the kabassou and the encoubert aie 
the laigest , the lest aie of a much s mallei kind In the 
largei kinds, the shell is much moie solid than m the otheis, 
and the flesh is much haidei, and unfit foi the table. 
These aie geneially seen to leside m diy upland giounds, 
while the small pieces aie always found m moist places, and 
m the neighbouihood of biooks and livers Tliey all roll 
themselves into a ball , but those whose bands aie fewest m 
numbei aie least capable of covering themselves up com- 
pletely The tatu apara, for instance, when rolled up, 
presents two gieat interstices between its bands, by which 
Jt IS veiy easily vulnerable, even by the feeblest of 
quadiupeds. 
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IIvMNC in Oic Inst chapter clucnlicd n nee of nnmnU 
tint unite tliL boundnne^ hctitccn qindrupcds anti insect? I 
come in this to n \erj di/Tercnt class lint sent to fill up the 
chasm beluten qintlnipttls anti birds fconie intiinhsts 
indeed ln\e found mnnnls of the Int kind so nmch par 
taking of the inture of both tint the) bale been at a loss 
in uliicli nnk to place them and base doubted in gning 
tile historj of the hat whether it iras a beast or a bird ihcj 
were describing l^liese doubts howeier no longer exist 
the) arc now unncrsallv made to take their place among 
quadrupeds to wltieh their bringing forth their )oung nine 
their h ur tlieir teeth as well as the rest of their habitudes 
and conformation cudcntlv entitle tliem Plin) Oesner 
and Aldroaandus wlio placed them among birds did not 
consider that the) « mted ettr) character of that order of 
animals except the power of flung Indeed when this 
animal is seen with an aukwnrtl and struggling motion sup 
porting itself in the nir at the dusk of the ctening it pre 
s iits in some measure the appearance of a bird but iiatii 
rihsts whose business it u to examine it more closcU to 
watch Its habitudes and inspect into its formation ore inex 
disable for concurring m the mistake 

The bat in scarcel) any particular resembles the bird 
except in its power of sustaining itself m the nir It bniigs 
forth Its )oung nine it suckles them its mouth is fur 
nished with teeth its lungs arc formed like those of quad 
rupeds its intestmes and its skeleton haie o complete 
resemblance and t\cn an in some measure seen to resem 
ble those of mankind * 

7 he bat most common m England is about the size of 
a mouse, or nearl) two inches and n half long Jlie mem 
brones that are usual!) called wings are proptrl) speaking 
an extension of the si in all round llic bod) except the head 
which when tlie animal flies is kept stretdied on eier) 
side by the four interior tots of the fore feet aihich art 
enormously long and sene Id e masts that I eep tlie cam ass 
of a sad spread and regulate its motions Tlie first toe 
* Jcnia propendens t bntisli Zoology 
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IS quite loose, and selves as a heel when the bat walks ,• or 
as a hook, when it would adheie to any thing. The hind 
feet aie disengaged fiom the suriounding skin, and divided 
into five toes, somewhat resembling those of a mouse The 
skin by which it flies is of a dusky eoloui The body is 
covered with a shoit fur, of a mouse coloui, tinged with 
led. The eyes are veiy small , the eais like those of a 
mouse. 

This species of the bat is veiy common in England It 
makes its fiist appeaiance eaily m summer, and begins its 
flight in the dusk of the evening It pimcipally frequents 
the sides of woods, glades, and shady walks , and is fie- 
quently obseived to skim along the surface of pieces of 
watei It puisnes gnats, moths, and noctuinal insects of 
e^ely kind It feeds upon these ; but will not lefuse meat, 
whenevei it can find it Its flight is a laboiious iiiegular 
movement, and if it happens to be inteirupted in its course, 
it cannot leadily piepaie for a second elevation, so that if 
it stiikes against any object, and falls to the giound, it is 
usually taken It appeals only m the most pleasant even- 
ings, when its prey is geneially abroad, and flies in puisuit 
with its mouth open At otliei times it continues in its 
letieat , the chink of a ruined building, oi the hollow of a 
tiee Thus this little animal, even m summei, sleeps the 
gieatei pait of its time, never ventuiiiig out by day-light, 
noi 111 lamy weathei , never hunting in quest of piey, but 
foi a small pait of the night, and then letuimng to its hole 
But its shoit life is still moie abridged by continuing in a 
toipid state duiiiig the wiiitei At the approach of the 
cold season, the bat piepaies foi its state of lifeless inac- 
tivity, and seems lathei to choose a place wheie it may 
continue safe fiom intenuption, than wheie it may be 
wainily oi conveniently lodged Foi this leasoii it is 

usually seen hanging by its hooked claws to the loofs of 
caies, regardless of the eternal damps that suiiound it 
The bat seems the only animal that will ventuie to lemam 
111 these flightful subteiiaiiean abodes, wheie it continues 
111 a torpid state, unaffected by eveiy change of the weather. 

Mr in lus natuial lustoi y of Selbourn, giving an accoun/ 

of a tame bat, says, “ I saw it sei eral times confute the vulgar opinion 
th.it bats, when down on a flat surface, cannot get on the wing again, 
b) rising with great e.ase from the floor ’ 
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Such of this kind ns arc not provident enough to procure 
themselves n deep retreni where the cold niid liint seldom 
\ar) are sometimes exposed to grent jncorncnitnces for 
the winthcr often becomes so iiiiW m the midst of winter as 
to warm them prtmnturel) into life, nnd to nlliire llieni from 
their hole in quest of food when nnture 1ms not provided n 
suppl) Iliese therefore hnve stldoin slrengtli to return 
hut lining e\lnuvUd themselves in n vim pursuit after 
insects whitli arc not to he found ire ilestro^ed b} t!ic owl 
or nil} other aniin d tint follows stieli pett) pre} 

llie hnt couples ami hrtngs forth m summer gcncnll) 
from tvv o to fn t nl n lime o! this I am etrtnm tint I have 
found five )oung ones m n hole together hut vvhetlier the) 
were the issue of one pnreut 1 ennnot tel! llie femnle Ins 
hut two nipples nnd those foninrd uii the hrenst ns in the 
humnn kind Hus uns a sunicieiit motive for 1 innxiis to 
give It the title of a prwins to nnk it in tlie snme order 
with mnnkiiid nnd to push tins contemptible nmrnnl nmong 
the chiefs of tlic creation Such nrhitnr) nssociations pro 
duct rnlhcr ridicule thnn mstniclion nnd render even 
method contemptible however vve ore to forpve too strong 
an nltnchnient to S)8tem in this able inturihst since his 
npplitntjon to the pnrticulnr histor} of the nnun il counter 
halniices the defect * 

I rom Linn-cus wc Icnrn tint live femnle nnkes no nest 
forher)Oung ns most birds and qindruptds nre known to 
do She IS bnrelj content with the first hole she meets 
where sticking herself l>) her hooks ngnmsl the sides of her 
apnrtinent slit permits lier joung to hnng nt the nipple 
nnd m tins mnnner to coiitmuc for the first or second da) 

hen after some lime the dnm begins to grow Inmgi) 
ind finds n neccssit) of stirring nhro id she tnkes her little 
ones nnd sticks them to the wall m the mnnner she before 
hung herself there the> immovnhl) cling nnd pntiently 
wait till her return 

I hus far this nnimnl seems tlosel) allied to the qundaiped 
race Its simihtnde to tint of birds is It&s striking As 
nature has furnished birds with extremelv strong pectoral 
muscles to move the wings and direct their flight so has 
it niso furnished this ammai As birds also have their l^s 
wenk nnd unfit for the purposes of motion the bat has its 

* tauns &UCCICU p & 
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k’c:^ fa^liioncd in the ‘^.nne manner, and is ne\cr seen to 
walk, oi, moie piopeil) speaking, to push itself fonvard 
null Us Innd legs, but in eases of extreme neeessity The 
toes of the foie legs, or, if ue ma> use the expiession, its 
extremeh long fingers, extend the neb like a membrane 
th.U lies between them, and this, nhich is extremely thin, 
series to lift the little bod\ into tlie air in this manner, by 
an unceasing pereiission, iiitich snifter than that of birds, 
the animal contnmes, .ind directs its flight, honevei, the 
great labour required in flung, soon fatigues it, for, unlike 
birds, vhich rontmue for ckns together upon the ning, 
the hat is tired m less th.m an hour, and then returns 
to Its hole, satisfied nitli itssuppl}, to enjo) the daikness of 
Its retreat 

Ifne consider the hat as it is seen m our own coiintiT, ne 
shall find it a haimless inoflensne creature It is tiue that 
it non and then steals into a laider, and, like a mouse, 
commits Its pett^ thefts upon the fattest parts of the bacon 
Ihit this h.ipjieiis seldom , the geneial tenor of Us industiy is 
emploied m jnirsunig mscets that are much more noxious 
to us th.m itseif can possibl} be, nliile its eieinng flight, 
and its imstcach n alibiing motion, amuse the nn.igniation, 
and add one figure more to the pleasing gioiip of animated 
nature 

The ^.lrlctics of this annn.il, especially in our countiy, aie 
hut feu , and the diflerenccs scaicely north emnneration 
Naturalists mention the Long-eared Bat, much less than 
that generallv seen, and nitli much longei eais , the Horse- 
shoe Bat, null an odd piotuberance loimd Us uppei hp, 
somewhat m the form of a hoise-shoe , the Rhinoceios Bat, 
null a hoi II groning fiom the nose, somewhat similar to 
th.it animal floin n hence it has the name These, nith 
several others, nhose vaiieties aie too numeioiis, and dif- 
ferences too minute for a det.iil, are all inoffensive, minute, 
and contempt'ble , mc.ipablc, fiom tlieir size, of iniming 
mankind, and not sufficiently niinieioiis much to incom- 
mode Inm But tlieie is a laigei lace of bats, found in the 
East and West Indies, that aie tuily foimidable, each of 
these is singly a dangeious enemy, but when they unite 
in flocks, they then become dieadful Wei e the inhabitants 
of the Afiican coasts,^ says Des Marchais, to eat animals 
' Dcs Marchais, -v ol ii p 20S 
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of tlie Kit kmd n? the; do >n the 1 i'll Iiuhcj, tht; uoiild 
uucruintft sujijiU of proviMoiis Ilic) tire there m sucli 
munbers tint whtnlht)fi; the; obscure the setting sun In 
the morning it petp of tl it the; tire seen sticking upon tlic 
tops of the trees nnd clinging to ticli other like bets when 
tlicj swirm or iikc lirgc chi ters of cncoi 77 it I uropcini 
often iinuse ihemselies with shooting ninong tins huge miss 
of living ereitures ami olKenmg their einlnrrasstuent when 
woundtil ihc) sometimes enterlhehnnses nnil the negroes 
ore expert at killing them but nltbotigh these people «ecin 
for tier hungr; )tl ihes ngml the bit with horror, ami 
will not eit It tlimi^h renl) tostirie 

Of foreign hits tlie largest we Inve im ccrtim accounts 
of IS the llousette or the Ore it )ht of Itiidigiscir iliis 
formwlible creilure is mir four feet hroitl wlitn the wings 
ire cxteided ami a foot loiij, from the tip of the nose to 
the insertion of the tail It resembles our bit m the form 
of Its wings in its ininncr of fl^in^ and in its internal con 
fonnitior It eliiTers from it iii Its enormous size in its 
colour ubicl) IS red like tint of n fox in its beid ind 
nose ilso which re embic those of tint amm il and whtcli 
hive induced some to call it the fljing fox it (lifTtrs ilso 
in the nuinher of its teeth ami in hiving n tliu on the 
forefoot nlucli IS wmtiiig ID ours Jins formidable cren 
ture IS found onl) in the mcieiit continent pirlicularli m 
Mithgiseir iloug the coists of Afnci and hill ibir where 
it IS usuill) seen about the size of a hrge lien IVlicn the; 
repose thev stick themselves to the tops of the tillest trees 
and Inng VHth tlieir heads downward Kut wlien the) are 
in motion nothing cm be more fomiid ible the; are seen 
in clouds dirkening tlie air ns well bv di; is bi night 
destrojing the ripe fruits of the coimtr) and sometimes 
seUhtigupon ammils ind man himself the; devour indis 
cnminatel) fruits flesh and insects ind drmk the juice of 
the pilm tree the; ire heard it night m the forests at more 
thin tuo miles distance with n hornlile dm but it the ip 
proach of dij the) usinllj begin to retire nothing is sife 
from their depredilions the) destroj fouls ind domestic 
animils unless preserved with the utmost cire ind often 
fasten upon the inhibitmts themselves ittnck them in the 
face and inflict very tcmble wounds In short as some 
have alriidy observed the 111011015 seem to have taken 
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tiu ir l(ion< of from these fierce and voracious crea- 

tures, as the) l)oth concur in man) parts of the description, 
hfiuir equalh defonned, ”;reed), unclean!), and cruel 

An animal not so fornndahle, hut more inisclnetous than 
th”se. is the American ^^amp)re 'i’his is still less than the 
lorner. hut more deformed, and stdl more numcious It is 
furnished with a horn like the rhinoceros hat, and its cais 
arc extremel) lonj^ The other Kinds generally resort to tlie 
forest, and the most deserted places , hut these come into 
to’.vns and ritu", and. after sun-set, uhen they hegin to fly, 
cover the strtets like a canopv ’ The) are the common 
pest I). Jill fif men and animals ; the\ eflectualh destrov the 
on<'. and often distress the other “ 'J'lic) arc,” sn)sUlIoa, 
‘‘ thi most c' perl blood-letters in the world Tlie inliahi- 
t int^ of those warm latitudes being obliged, by the c\ces- 
sne heats, to lea\c open the doors and window's of the 
chuMihers where the) sleep, the \amp) res enter, and if they 
find an\ jiart of the hod\ c\posed, tliey never fad to fasten 
upon It ^rhere the) conlimic to stick the blood, and it 
of(t.n linppens th.it the person dies under the operation 
'J’hc) insinuate their tooth into a ^eln, with all the art of tlie 
most espenenced surgeon, continuing to exhaust the body 
until the) are satiated I Inne been assured,” continues he, 

“ by persons of the strictest \eracitj, that such an accident 
has happened to them , and that had they not providentially 
awaked, their sleep would ha\e been their passage into etei- 
iiity; lin\ing lost so large a quantity of blood as liardly to 
find strength to hind up the orifice Tlie reason w'liy the 
punctiuc IS not felt, is, besides the gieat precaution w'itli 
wlueli It IS made, the gentle refieshing agitation of the bat’s 
wings, winch contribute to incicase sleep, and soften the 
pain ” 

7’lic purport of this account has been confirmed by valious 
other tr.ivellcrs , who all agice that tins bat is possessed of a 
faculty of diawing the blood from persons sleeping, and 
thus often dcstro\ing them hcfoie they awake But still a 
^ery strong difiiculty remains to be accounted for ,* the man- 
ner in w'liicii they inflict the w'ound Ulloa, as has been 
seen, supposes that it is done by a single tooth , but this we 
know' to be impossible, since the animal cannot infix one 
tooth w'ltliout all tlie rest accompanying its motions; the 

^ Ulloa, %o1 I. p 58. 
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teeth of the h^it kind heiujj iirctt) oeti nnd the motitli Ijitt 
sunll Mr IhifTon therefore *u|>po<e«i the wound to be 
inflicted b) the tongue which howteer npjieirs to me too 
l-irgc to inflict an imjnmful wound and eien le^^qinlified 
for that purpose thin the ttetli ^or can the tongue ns 
Mr lUiflon seems to suppose str\c for the purjioses of sue 
tion since foi this it must he hollow likcns)rmgc which 
It is not found to he I should therefore suppose that the 
animal is endowed with a strong power of suction, and 
that without inflicting an) wound ttlntsoeeer tw contmmr 
to draw it enlarges liie pores of the skm in such a minne 
that the blood at length passes nnd that more friel) the 
longer the operation is continued so that at last when tlie 
bat goes ofl the blood continues to flow In confinnatton 
of this opinion we arc told that where beasts base a thick 
skm this animal cannot injure them whereas m horses 
mules and asses the) arc ter) liable to he thus destroyed 
As to the rest these animals arc considered ns one ofthe 
great pests of Soutli Amcnea and often present the peopling 
of man) parts of that continent Inimg dc*slro)ed at Ilarja 
nnd acienl otlicr places such cattle as were brought there 
by the missioinnes in order to form n settlement 


CHAP V 

OF Asiriiiiuous ousnnurEws 

The gradations of nature from one class of beings to 
another are nude bj imperceptible deuations As we saw 
m the foregoing chapters quadrupeds almost tlegnded into 
the insect tribe or mounted among the inhabitants of the 
air we ate at present tn nbwja.e tJbSir tn Rsbea to 

trace the degrees b) which tbc) become more unlike lerres 
trial animals till the similitude of the fish prciads o>er that 
of the quadruped 

As in opposite armies the two bodies are distinct nnd 
separated from eacli other sehile ^et between them are 
\arious troops that plunder on both sales and are fnends to 
neither so between terrestnal and aquatic animals there are 
tribes that tan scarcely be referred to any rank but lead an 
amphibious life between them Sometimes m w ater some 
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times on land, they seem fitted foi each element, and yet 
completely adapted to neither Wanting the agihty of 
quadrupeds upon land, and the perseverance of fishes in the 
deep, the variety of their powers only seems to dimmish then 
force , and, though possessed of two diffei ent methods of 
living, tlie} are more inconveniently piovided than such as 
have but one 

All quadrupeds of this kind, though covered with hair in 
the usual manner, aie fuinished with membranes between 
the toes, which assist then motion in the watei Then 
paws are bioad, and then legs shoit, by which they aie 
more completely fitted for swimming, foi, taking shoit 
strokes at a time, they make them oftener and with gieatei 
rapidity Some, however, of these animals aie moie adapted 
to live in the water than others , but, as their powei inci eases 
to live in the deep, theii unfitness foi living upon land 
inci eases in the same pioportion Some, like the ottei, 
resemble quadiupeds in eveiy thing except in being in some 
measure web-footed , otheis depait still furthei, m being, 
like the beavei, not only web-footed, but having the tail 
covered with scales, like those of a fish Otheis depait yet 
faither, as the seal and the morse, by having the hind feet 
stuck to the body like fins ; and others, as the lamentm, 
almost entnely resemble fishes, by having no hind feet 
whatsoever Such are the giadations of the amphibious 
tube They all, however, get then living in the watei, 
either by habit or confoimation , they all continue a long 
time under water , they all considei that element as then 
propel abode , whenevei pressed by dangei, they fly to the 
watei foi security ; and, when upon land, appeal watchful, 
timorous, and unwieldy. 

THE OTTER 

In the first step of the piogression from land to amphi- 
bious animals, w'e find the Ottei, lesembhng those of the 
teriestiial kind in shape, ban, and internal conformation ; 
resembling the aquatic tubes in its mannei of living, and 
m having membianes between the toes to assist it in swim- 
ming From this pecuhai make of its feet, which tiie veiy 

* The otter differs in no respect from the weasel kind, except in hav- 
ing' the feet webbed, and in living almost constantly in the water, from 
whence they chiefly derive then food, which is fish 
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sliort n swims CMii fistcr Onn it nins nm! rm o%crtake 
fislies m ihtir own dtmtnt flit colour of tins nninnl is 
brown mul it is somtuhit of the slnpc of nn oiergrown 
weasel being lone slender nnd soft skinned Ilowcicr 
if uc exannnt Us hgurc m detail we slnll find it unlike anv 
other animal hulierto descnlicil and of sueh a shape as 
words can but weak!) coine) Its nsin! lengtli is about two 
feet from the lip of the nose to tlic insertion of the tad 
the lie ad and nose are liroad otu! flat the mouth bears some 
similitude (o that of a fish the neck is sliort and equal in 
thickness to the head the bodv long the tad broad at the 
insertion but tapenng off to n point nt the end, theeies 
are \er) small and placed nearer tlie nose than usual in 
quadrupeds Xlit legs art >crv short but remarkable 
strong broad and cuuscahr Hie joints are articulated 
so looselj tint the nniiml is capable of turning them quite 
back and bringing them on a line mth tlic hoil) so os to 
perform the office of fins Lach foot is furnished wath fiie 
toes connected b) trong broad webs like tliosc of water 
fowl Hms nature m e\er> part Ins bad attention to the 
life of an amnnl whose food is fish and whose liaunts must 
neces iril) be about water 

Tins loncious animal is ncier found but at the sides of 
lakes and nNers but particubrlj tlic former for it is seldom 
fond of fishing in a running stream for the current of the 
water having inoa power upon it than the fishes it pursues 
if It hunts against the stream it swims too slow and it 
with the stream it overshoots its pre) However when m 
rivers it is alwajs observed to swim agavnst the stream and 
to meet the fishes it prets upon rather tlian to pursue them 
In lakes it destroys much more than it devours and is often 
seen to spoil a pond in the space of n feu nights 15nl the 
damage thej do b) destroying fish is not so grt*at ns their 
tearing m pieces the nets of the fishers which thev infalhblj 
do whenever thej happen to be entangled Tlie instant 
they find themselves caught thej go to work witli their 
teeth and in a few minute destroj nets of a vei) consi 
derable value 

Tlie otter has two different methods of fishing the one 
b) catching its prey from the bottom upward the other by 
pursuing it into some little creek and seizing it there In 
the former case as this animal lias longer lungs than most 
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Other quadrupeds, upon tahing in a quantity of aii, it can 
leniain foi some minutes at the bottom , and whatevei fish 
p.isses o\ei at that time is certainly taken , for as the eyes 
of fisli .ire pi, iced so as not to see undei them, the otter 
attacks them off then guard from below ; and, seizing them 
at once by the belly, clings them on shore, ivlieie it often 
leaiQs them untouched, to continue the puisuit foi houis 
together The othei method is chiefly piactised in lakes 
and ponds, where theie is no cm rent* the fish thus taken 
are lather of the smaller kind, foi the great ones will never 
be driven out of deep u atei . 

In this manner the ottei usually lives dining the sum- 
mei, being furnished with a supply much greatei than its 
consumption killing for its amusement, and infecting the 
edges of the lake uith quantities of dead fish, which it 
leaves there as ti opines lather of its victory than its ne- 
cessities. But m wintei, when the lakes are frozen ovei, 
and the rivers pour with a rapid torrent, the ottei is often 
greatly distiessed for provisions , and is then obliged to 
live upon glass, weeds, and even the baik of tiees It then 
conics upon land, and, giown courageous fiom necessity, 
feeds upon teriestiial animals, lats, insects, and even sheep 
themselves Natuie, however, has given it the power of 
continuing a long tune without food , and although, duiing 
that season, it is not rendered quite toipid, like the mar- 
mout or the doi mouse, yet it keeps much moie within its 
retreat, which is usually the hollow of a bank, worn undei 
by the watei Theie it often foi ms a kind of galleiy, 
running foi several yaids along the edge of the watei ; so 
that when attacked at one end, it flies to the othei, and 
often evades the fowlei by plunging into the watei at forty 
01 fifty paces distance, while he expects to find it just befoie 
linn 

Weleainfiom Mi Buffon, that this animal, in Fiance, 
couples in wintei, and bungs foith m the beginning of 
spiing. But It IS ceitainly difteient with us, foi its young 
are nevei found till the lattei end of summei , and I have 
fiequently, wdien a boy, discovered then letieats, and pui- 
sued them at that season I am, therefore, more inclined 
to follow the account given us of this animal by Mi Lots, 
of the Academy of Stockholm, who assuies us that it 
couples about the middle of summei, and biings forth at 
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tilt end of nine net gtnenll) tlirtc or four nt n time 
iliis os ncll as the gcncnliU of Ins otiitr rirnnrlkS on tins 
subject flofces so exnelh uitli ulml I reineinbtr conccrnmif 
It lint I mil beg leue to Hbt, hmi for inj guide wnnng 
tlie render tliat IioneMr txtmordmnr) tlic atcounl mnvsecni 
1 knon It to be certntnl) true 

In tlie rners and tlic hkes frcqncnttfl bj flic otter tlie 
bottom 18 gentnlh stoii) nml tmeun mtb mine trunks of 
trees and lon^ roots stretcliiiig tinderneitli the snfer • 
*lhe shore also is hollon and scoojitd jnnnrd bj the mees 
riicse are the jdnces the otter clne/l) chooses for its re 
trent and tliere is senrcely a stone uljicb docs not bear 
the mark of its residence os upon them its excrements arc 
nlnats made It is elnefl) b) this mark that its lurking 
places ore kuonn ns well as b) tlic qnanlit) of dead fi h 
that are found Ijmg Iiere and there upon the banks of tlic 
water lo lake the old ones nine is no east task os they 
arc cxtrcnielj strong and there arc feu dogs tliat will dare 
to encounter them Tfitj bite with grenl fierceness and 
neter let go their Jiold when ihcs hate once fasteneal llic 
best waj therefore is to shoot tbcin at once ns the) netcr 
will be tliorougbl) tamed and if kept for the purposes of 
fishing are duajs apt lo take the first opportumlj of 
escaping J3ut the )oung ones rnaj be more easilj taken 
and conttrled to ter) useful purposes Jlie otter brings 
forth its )oung genenll) under the hollow hanks upon a 
bed of nislies fligs or such needs ns the pi ice affords it 
in the greatest quantities I see m the British Zoology a 
description of Us h ibit ition where that naturalist obsenes 

tiiat it burrows underground on tlie banks of some riter 
or like and aheajs makes the entrance of Us bole under 
water then works up to the surface of the earth and there 
makes a minute orifice for the admission of air and tins 
little air liole is often found m the middle of some thicket 
In some places this may be true but I ln\c neier observed 
any such contnvance the retreat indeed was always at 
the edge of the water but it was only sheltered bv the im 
pending bank and the otter itse-lf seemed to ha\e but a 
small share in Us formation But be this as it may the 
oung ones are always found at tlie edge of the water 
find if under the protection of the dam she teaches them 
* Journal Etrangcr Jum I''5 p 14 
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instantly to plunge, like heiself, into the deep, and escape 
among the lushes or weeds that funge the stieam. At 
such times, theiefoie, it is veiy difficult to take them , for, 
though nevei so young, they swim with great lapidity, and 
in such a mannei that no part of them is seen above watei, 
except the tip of the nose. It is only when the dam is 
absent that they can be taken , and, m some places, theie 
aie dogs purposely tiained foi discovering their retreats. 
Whenevei the dog comes to the place, he soon, by his 
balking, shews that the ottei is theie, which, if theie be 
an old one, instantly plunges into the water, and the young 
all follow But if the old one be absent, they continue 
teirified, and will not venture foith but undei hei guidance 
and protection In this mannei they aie secured, and 
taken home alive, wheie they aie carefully fed with small 
fish and watei. In piopoition, however, as they gather 
stiength, they have milk mixed among then food, the 
quantity of then fish piovision is retienched, and that of 
vegetables is mcieased, until at length they are fed wholly 
upon biead, which peifectly agrees with their constitution 
The mannei of tiaining them up to hunt for fish requiies 
not only assiduity, but patience ; however, then activity 
and use, when taught, greatly repays the tiouble of teach- 
ing ; and, peihaps, no othei animal is moie beneficial to its 
mastei. The usual way is, fiist to leain them to fetch, as 
dogs are instiucted, but, as they have not the same docility, 
so it requires moie art and experience to teach them It is 
usually peifoimed by accustoming them to take a truss 
stuffed with wool, of the shape of a fish, and made of lea- 
ther, m their mouths, and to diop it at the word of com- 
mand, to lun aftei it vffien thiown foiw^aid, and to bring it 
to then master From this they proceed to leal fish, which 
aie thrown dead into the ivatei, and which they are taught 
to fetch fiom thence From the dead they proceed to the 
live, until at last the animal is peifectly instructed in the 
whole ait of fishing An otter thus taught is a very valuable 
animal, and will catch fish enough to sustain not only itself 
but a whole family I have seen one of these go to a gen- 
tleman’s pond at the word of command, diive up the fish 
into a coiner, and seizing upon the laigest of the whole, 
bung it off, in its raoutb, to its master 

Otteis aie to be met with in most parts of the woild. 
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find ntlicr dilTtr in fizc ond colour from cncJi otlicr tlian 
in Inbilmlts or confonmtion ♦ In rsortli Aincncn nnJ 
Carolini tlic) nrc usinll) found nhik indimn/j to jcllotr 
Ihc nnisilnnotluwmucli hrgtf llinn our^ with n roundish 
lit ul almost like n cat Hit nd is shorter bein/; but five 
inches long and tin Inir is soft short and black except 
on tlic head wlu re it is of a dirk brown with a jtlloinsh 
spot under the throat 

Tilt. llLWfR 

In all countries ns man is civilized and improved the 
loner ranks are repressed and degraded | Kitlier reduced 
to servitude or mated ns rebels all their societies are dis 
solved and nil their united talents rendered inc/Tcctual 
Tlieir feeble arts qiiickl) disappear and nolliing remains but 
tlieir solitar) instincts or those foreign hahitudes nlueh 
thej rceeue from liuman education I or this renson there 
remain no traces of their ancient talents and industrj ex 
cept m those countries where man himself is a stranger 
vvliere unvisitcd b) Ins controlling power for a long sue 
cession of ages tlicir little talents have had tunc to come 
to their limited perfection and tlicir common designs have 
been capable of being united 

Tlie beaver seems to be non the onl) remaining monu 
inent of brutal societj I roni the result of its labours 
which are sldl to be seen m the remote parts of America we 
learn lion far instinct cm be aided b) imitation from 

thence perceive to nhat a degree animals wathout language 
or reason can concur for their mutual advantage and 
attain b) numbers those advantages vvlueh each in a state of 
solitude seems unfitted to possess 

If ne examine the beaver mercl) as an individual and 
unconnected with others of its kind wc shall fmd many 
other quadrupeds to exceed it in cunning and almost all 
in the powers of annoyance ami defence Hie beaver 
when taken from its fellows and kept in a state of solitude 
or domestic tameness appears to be a mild gentle creature 
familiar enoUj,h but somewhat dull and even melancholy 
wathout any violent passions or veliement appetites moving 
but seldom making no efforts to attain any good except 
m gnawing the wall of its pnson^ in order to regain its 

* Hay T HufToa 
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heedom; yet this, however, without angei or precipitation, 
but calm and indifFeient to all about, without attachment or 
antipathies, iieithei seeking to offend noi desiiing to please 
It appeals inferioi to the dog m those qualities which render 
animals of seivice to man , it seems made neither to seive, 
to command, noi to have connections with any othei set of 
beings, and is only adapted foi living among its kind. Its 
talents are entirely lepressed m solitude, and aie only 
hi ought out by society. When alone, it has but little nidus- 
tiy, few tucks, and without cunning sufficient to guaid it 
against the most obvious and bungling snares laid foi it by 
the huntei. Far fiom attacking any othei animal, it is 
scaicely possessed of the aits of defence Piefeiiing flight 
to combat, like all wild animals, it only resists when diiven 
to an extiemity, and fights only wdien its speed can nolongei 
avail 

But this animal is lathei moie lemaikable foi the sin- 
gularity of its confoimation, than any intellectual supe- 
iioiities it may be supposed, m a state of solitude, to pos- 
sess. The beavei is the only cieatuie among quadiupeds 
that has a flat bioad tail, coveied with scales, which seives 
as a luddei to diiect its motions in the watei It is the 
sole quadiuped that has membianes between the toes on the 
hind feet only, and none on the foie feet, which supply the 
place of hands, as in the squiirel. In shoit, it is the only 
animal that in its foie paits entiiely lesembles a quadiuped, 
and 111 its hindei paits seems to appioach the nature of fishes, 
by having a scaly tail In othei lespects, it is about two 
feet long, and neai one foot high , it is somewhat shaped 
like a lat, except the tail, which, as has been obseived, is 
flat and scaly, somewhat lesembhng a neat’s tongue at the 
point Its colour is of a light bi own ; the haii of two sorts ; 
the one longei and coaisei, the othei soft, fine, shoit, and 
silky The teeth aie like those of a lat oi a squiiiel, but 
longer and stronger, and admiiably adapted to cutting tim- 
bei 01 stiipping bark, to which pui poses they aie constantly 
applied. One singulaiity more may be mentioned in its 
confoimation , which is, that, like buds, it has but one and 
the same vent foi the emission of its excrements and its 
uime ; a stiange pecuhaiity, but which anatomists leave us 
no loom to doubt of. 

The beavers begin to assemble about the months of June 

VOL II. — 35-36. 2 X 
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nnd Tul) to fonn o socitt) lint h to continue for llic f,rci! 
Lst jnrt of tlic n»t> nm^c in nntnlwrs from t\tiy 

skIl nnd gtiKnll) form n compnn) of above two liundrul 
Jlic jilict of intitiii^ n coinmoiil) tbc jdnee wlitrt they 
fv^ tbcir abodt nml tins »s nUv ty% b\ tljc sw!c of some !iJ.c 
or nvtr If it be n like in wbttii tbt vvntcrs art abnjs 
upon n }(.vc] tlu) dispense tritb building n d iin but if it 
be T runnuij, stream wbicli is siibjict to floods and falls 
tliij tlien set about binidiiig i dim or pier tint crosses 
tbe river so tint it forms idridwalir m tint jnrt wliicli 
lies above ind below 'iliis dim orpnr is ofun fourscore 
or 1 limidrid feet long and ten or twelve feet tiuik at tlie 
base If we comjnre tbc greatness of the work with Use 
powers of tile nrclii eet it will npjstar enormous ^bul tlie 
sobdit) with wincli it is biiiU is still more astonisblng than 
Us sue Hic pvrt of the mer over wlnth tins dam is 
usuill) built IS where it is most slnliow and w litre some 
gre it tree is found growing l>) the side of the stream Olns 
tlic) pitch upon as proper for «nl mg the principal part 
in their bmiding and ahbotigb it is often thicker than a 
mans bod) tlic) instanth set about cniting it down Jor 
tins operation tluj have no other mstniinent but tlieir 
teeth wlncli soon h) it level and tint also on the side 
the) wish It to fall winch is nlwavs across the staain 
Tlie) tlien fall about cutting olT the top brandies to make 
It he close and even and serve as the principal beam of tlieir 
fabric * 

Tins diki or cause) is sometimes ten and sometimes 
twelve feet thick at the foniidation It descends in a de 
clivity or slope on tint side next the water winch gravi 
tales upon the work in proportion to the height and presses 
It with a prodigious force towards the earth 71ie opposite 
side IS erected perpendicular like our walls and that de 
chvil) which at tlie bottom or Insn is about twelve feet 
broad dimmislKS towards the top where it is no more than 
two feet broad or tlicrcabouts Jlie materials whereof 
this mole consists are wood and cK) Tlie uewers cut 
With surprising ease Jirge pteecs of wood some is tJuck 
as ones arm or thigh and about four five or siv feet m 
length or sometimes more according as the slope ascends 
'Ihe) dnve one end of these stales into the ground at a 
small distance one from the other mtermuijjluij, a few 
* Si>cclaclc de la \aturc 
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witli them tliat are stnallei and more pliant As the water, 
houexer, would find a passage through the inter\'als oi 
spaces between them, and leave the leseiw'oii dry, they 
ha\e recourse to a claj, which they hnow' wdiere to find, and 
with which they stop up all the cavities both w’lthin and 
without, so that the water is duly confined They continue 
to raise the dike in propoition to the elevation of the watei, 
and the plenU which they have of it Tliey aie conscious, 
hkewisf, that the con\e}ancc of their inateiials by land 
would not he so easilj acconiphshed as by watei , and theie- 
fore the) t.dvc the ach.nit.igc of its niciease, and swam wath 
their mortar on their tills, and then stakes betw'een then 
teeth, to the places where theie is most occasion foi them 
If then woiks are, either In the force of the water, or the 
feet of the huntsmen who lun o\ei them, in the least dam- 
nified, the bleach is instantly made up , eveiy nook and coi- 
ner of the habitation is rcMCWcd, and, wath the utmost dih- 
gciite and application, perfectly lepaired But wdien they 
find the huntsmen Msit them too often, they w oik only m 
the mght-tmie, oi else abandon their w'orks entirely, and 
seek out for some safer situation. 

Tlie dike, or mole, being thus completed, then ne\t care 
is to erect their se\eial apaitments, which are eithei loimd 
or o\al, and dnided into tlnee stones, one raised above the 
other, the first below’ the level of the causey, which is foi 
the most part full of w’ater, the othei two above it This 
little fabric is built m a very firm and substantial maimei, 
on the edge of their reservoir, and ahvays m such divisions 
or apartinenls as above mentioned ; that, m case of the 
W’atei’s mcieasc, they may move up a stoiy highei, and 
be no w’a)s incommoded If they find any little island 
contiguous to their rcseivon, they fix then mansion theie, 
w'hich IS then moie solid, and not so frequently exposed 
to the overflowing of the w'atei, m wdnch they aie not able 
to continue foi any length of time In case they cannot 
pitch upon so commodious u situation, they diive piles 
into the eaith, m ordei to fence and foitify then habitation 
against the wand as w’ell as the w’atei They make two 
apeituies, at the bottom, to the stieam, one is a passage 
to then bagnio, wdiicli they ahvays keep neat and clean , 
the othei leads to that pait of the building wheie eveiy 
thnii^ is conveyed that wall eitliei soil or damage their 
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upper apartments ilic) Jmit a tliirtl optnmjc or tionr 
w-aj, mucii luglicr cotilmcrf for the j>re%tnlion of tlieir 
being shut up ami confinul when tin. frost nnil snms has 
closed tiic apertures of the lower fioors SonicUmcs tiny 
build their liouses nltoguthcr upon tlr) Isnd hut then tiiey 
smk trcnclits fnc or sik feet <ktp m order to descend into 
the \ntcr when thej stc comtnitnt Hic) make use of 
the same maternls and art wpmll) nidustrioui in the 
erection of their lodges ns thur dikes Ilitir u-nlLs are per 
ptndicuhr and about tuo fttl thick As their teeth arc 
niOTv scrviccshlc than saws ihc) c\il off nil the wood that 
projects bet ond the wall After tins s\hen thes ha\c nu'^ed 
up some clay and dr) together the) work it into a 

kind of mortar witli which h) the help of thtir tads they 
pKstcr all their works both within and without 
llic inside is nulled and is large enough for the rectp 
tion of (.iglil or ttn lieiitfs In cast it nscs in an on] 
figure It 13 for the gcncnhtv nbost tutbt fict long and 
tight or ten feet broad If the tiumKr of inhabitants w 
crease to fifteui twent) or thirt) the edifice is enlarged m 
proportion I hate liccn credibi) mfomicil that four hun 
deed beaiers base been discotetcd to reside in one large 
mansion house dtiidcd into a >ast number of apartments 
tint had a free communication one with another 
All these works more esptciall) m tlie nortlicm parts 
are finished m August or Sept\.«iber at fartliest at winch 
time thc) begin to h) tn their stores Unnng the sumiutr 
thej art perfect tpitiircs and rtgale themsches titi) ds) 
on the choicest fruits and plants the countn affords Jlieir 
pronsions indeed in the mntcr season principallv consist 
of the wood of the bircli thc plane and some few othci 
trees winch they steep m water from time to time m such 
quantities as are proportioned to the number of inhabitants 
lliej cut down hranchts from three to ten feet m length 
Tliose of the largest dimensions ore coniejed to their ma 
gazines b) a whole bod) of bewtrs but the smallest b\ 
one onU each of them howeeer takes a different waj 
and has his proper walk assigned him in order that no one 
labourer should interrupt another m the prosecution of his 
work Tlieir wood)~irds are larger or smaller in pro 
portion to the number m the fainil) and aeeordmg to the 
obsenation of some curious naturalists the usual stock of 
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timbei, foi the accommodation of ten beaveis, consists of 
about thirty feet in a square suiface, and ten in depth 
These logs are not thrown up m one continued pile, but laid 
one acioss the other, with intervals, or small spaces between 
tliem, m oidei to take out, with the gieatei facility, but just 
such a quantity as they shall want foi their immediate con- 
sumption, and those paicels only, which he at the bottom in 
the water, and have been duly steeped This timbei is cut 
again into small pai tides, and conveyed to one of then 
laigest lodges, where the whole family meet, to consume 
their respective dividends, which are made impartially, m 
even and equal poitions Sometimes they tiaveise the 
woods, and regale their young with a nioie novel and elegant 
enteitainment 

Such as are used to hunt these animals, know pei fectly 
well that gieen wood is much moie acceptable to them 
than that which is old and dry, for which leason they 
plant a consideiable quantity of it lound then lodgments; 
and as they come out to partake of it, they either catch 
them 111 snares, oi take them by suipiise. In the wintei, 
when the hosts aie very seveie, they sometimes bieak a laige 
hole 111 the ice , and when the beavers lesort thithei foi the 
benefit of a little fresh air, they either kill them with their 
hatchets, oi cover the opening with a laige substantial net. 
Aftei this, they undeimine and subveit the whole fabiic; 
whereupon the beaveis, in hopes to make then escape in the 
usual way, fly with the utmost piecipitation to the i\atei , 
and plunging into the apeituie, fall diiectly into the net, and 
are inevitably taken 

THE SEAL. 

Every step we pioceed in the desciiption of amphibious 
quadiupeds, we make neaier advances to the tribe of fishes. 
We fiist obseived the otter with its feet webbed, and foimed 
foi an aquatic life , we next saw the beaver with the hinder 
paits covered Avith scales, resembling those of fishes, and 
we now come to a class of animals in which the shape and 
habitude of fishes still moie appaiently prevail, and whose 
internal confoimation attaches them veiy closely to the 
water The seal, in geneial, lesembles a quadiuped in 
some respects, and a fish in otheis The head is rouna, 
like that of a man; the nose bioad, like that of the ottei-. 
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the Utth like those of o tio;; the ues hrj,t nnd sjnrklm^: 
no tNlenml eirs but holes tint sent for th it jmqmse llit 
luek IS uell projiorlioiieil ni«l of ft iiimlentc lengtli but 
the boiK tlnckest ulitre the neck »s jointtl to it from 
thence the nmiml tapirs tlown to the tail growing a!! tlie 
n'a\ simlkr like n lish Hie nholt boi!^ is co\ere«! witli 
ft tlnik hnstl) sinning Inir evlneh looks as if it nert cn 
tirel) mhhed oeer with oil, mill thus far the qinJnipttl 
preiaiis oier the aquatic Ilut il is in the fiet that tins 
mnnnl grtall) ihfitrs from nil the rest of the qindnipetl 
kiml for though furnished with the saiiu nunihir of bonii 
with other quadrupeds )et the) art so stnek on the bod) 
nnd so coie*ndwitli n ineinbrnni tint tlm more rcstmble 
fins than feet anil might be taken for siitli iliil not tlie 
claws withwhicli tlie) arc pointed slicw tbtir jiroptr ana 
Jog) In the fore feet or ratber bands all the arm and 
the cubit are 1ml tinder the skin and notlnUj, appears but 
the liai d from the wnsl downwards so tliat if we imagine 
a child with Us arms swathed down nnd nothing appearing 
but Us hands at caeh side of the bodi towarils the breast 
wema) ha\e some ulii of the formation of tins animal in 
that part i’lie'se hands are costrod in a thick skin winch 
series like a fm for swimming ami are distmguishetl b) 
flic claws wlncii are long black and piercing As to 
the liiml feet the) arc stretched mil on tmli side of the 
short lad coserid with a hair) skin like the formir ami 
both together almost joining at tlie tail tlie wliolt looks 
like the broad flat tad of a fish nnd were it not for fne 
chws wlucli appear might be considered as sueh 'I’lie 
dimensions of tins nnimal are sarious being found from 
four feet long to mne flic) diflcr also m their colours 
some being bhek others spotted some white and inanj 
more jtllow It would therefore he almost endless to 
mention the saneties of this ammal BufTon describes 
three and Krantz mentions fisc all difierent from those 
described bj the other I might were I fond of such 
honours claim the ment of being a first dtsenber iii) self 
but in fact the a aneties of this nmnnl arc so man) that 
Were they all described the cat dogiie would be as exten 
swe is It would be useless and unentertaming It is suffi 
cieut to obser\e that thc) agree in the general external 
characters already mentioned and internally in two or 
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thiee more, wlucli aie so lemaikable as to deserve peculiar' 
attention. 

It has been often remarked, that all animals are sagacious 
in proportion to the size of then biain. It has, in support 
of this opinion, been alleged, that man, mth lespect to his 
bulk, has, of all others, the largest In pursuance of this 
assumption, some erroneous speculations have been formed 
But, were the size of the hi am to determine the quantity 
of the understanding, the seal would, of all other animals, 
be the most sagacious , for it has, m proportion, the 
largest biain of any, even man himself not excepted 
However, this animal is possessed of but verj^ feiv advantages 
over other quadrupeds , and the size of its brain furnishes 
it with few' pow'eis that contribute to its wnsdom oi its 
preservation. 

This animal differs also in the formation of its tongue 
from all other quadrupeds It is forked or slit at the end, 
like that of serpents , but for wdiat purpose it is thus sin- 
gularly contrived w'e are at a loss to know'. We are much 
better informed ivitli respect to a thud singularity m its 
conformation, w'liich is, that the foiamen ovale in the heait 
isopen Those w'ho aie in the least acquainted w'lth ana- 
tomy, know', that the veins uniting bring their blood to 
the heart, which sends it into the lungs, and from thence 
it returns to the heart again to be distributed through the 
W'hole body. Animals, how'ever, before they are born, 
make no use of their lungs ; and theiefoie their blood, 
w'lthout entering then lungs, takes a shorter passage 
through the veiy partition of the heait, from one of its 
chambers to the other, thus passing from the veins diiectly 
into those vessels that diive it through the whole fiame 
But the moment the animal is brought forth, the passage 
till ough the partition, which passage is called the Jo7 avicQi 
ovale, closes up, and continues closed for ever, for the 
blood then takes its longest coiiise thiough the lungs to 
return to the othei chamber of the heait again Now the 
seal’s heart lesembles that of an infant m the womb, foi 
theyo? amen ovale never closes and although the blood of 

I have followed the usual observations of naturalists with respect 
to the/oranicn onale m this animal 1 have many reasons, however, to 
incline me to think that the fnramcn is not entirely open But this is 
not the place for a critical inquiry of this kind 
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t)ii 3 nniinnl commonly circuhtcs tlirougli the lungs jet it 
enn circulate miliout Ihcir *Miistnncc as was obstned 
abo'C bj a shorter tnj Irom hence tlicrefore we see 
tlie manner in uhicli tins nnmnl is adapted for continuing 
iinder wnler for being under no immcdnte necessity of 
breathing the Mtnl motions arc still nrried on i hilc it con 
tinues at the bottom ao that it can pursue its pre>j m ttist 
element nnd jet enjoj all the dehglits and anvantages of 
ours 

'llie inter is the seal s usual habitation nnd wlntcier hsh 
It cm catch its food lliougU not equal m instinct and 
tunning to some terrestrial animals it js grenllj superior to 
the mute tenants of that ileiiicnt in which it chicfli resides 
Ahbough It can coiitinut for feicnl minutes under water 
Jet it IS not able like rishcs to remain there for atij length 
of time, nnd a seal maj be drowned like anj other tents 
trial animal Tlitis jt seems supenor in some respects to 
the mbabitants of both elements and inferior in manj more 
Altiiougli fumislicd with Iq;s it is m some measure de 
pnied of all the adiantaccs of them • Jliej are shut up 
inthin Its bod) while nothing appears but the e-xtremitits of 
them nnd these furnished with lerj little motion but to 
sent them as fins in the water llie limd feet indeed 
being turned backwards arc cntireh useless upon land so 
tint when the animal is obliged to nioit it drags itself for 
ward like a reptile and with an cITort more painful tor 
this purpose it is obliged to use its fore feel which though 
lei) short sene to giic it such a degree of swafiness that a 
man cannot readilj overtake it and it runs towards the sea 
As It is tJius awkwardlj formed for gomg upon land it is 
seldom found at nnj distance from tlie sea snort but con 
tinues to ba k upon the rotks and when disturbed alwais 
plunges down at once to the, bottom 

Tlie seal is a social aiiinnl and wherever it frequents 
numbers are generallj seen toother 31iej are found in 
every climate but in the north and icj seas tliej are par 
ticularlj numerous It is on those shores which are less 
inhabited than ours and where the fish resort in greater 
abundance that thej are seen bj thousands like flocks of 
sheep basking on the rocks and suckling their joung 
There they keep watch like other greganous animaJs and 
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if an enemy appear, instantly plunge all together into the 
water In fine u eather they more usually employ their time 
in fishing; and generally come on shore in tempests and 
storms Tlie seal seems the only animal that takes delight 
in these tremendous conflicts of natuie In the midst of 
thunders and torrents, when ever}^ other creature takes lefuge 
from the fur)' of the elements, the seals are seen by thou- 
sands sporting along the shoie, and delighted with the 
umveisal disorder’ This, however, may aiise from the sea 
being at that time too turbulent for them to reside in ; and 
they may then particularly come upon land when unable to 
resist the shock of their more usual element 

As seals are gregarious, so are they also animals of pas- 
sage, and perhaps the only quadrupeds that migrate from one 
part of the world to another The geneiality of quadrupeds 
are contented with their native plains and forests, and seldom 
stray, except when necessity or fear impels them But seals 
change their habitation, and are seen in vast multitudes 
directing then couise fiom one continent to another * On 
the northern coasts of Greenland they aie seen to letire in 
July, and to letuin again in September Tins time it is 
supposed they go in pursuit of food But they make a 
second departure in March, to 'cast their young, and return 
in the beginning of June, young and all, m a great body 
together, observing in their route a certain fixed time and 
track, like birds of passage When they go upon this ex- 
pedition, they are seen m gieat droves, foi many days 
together, making towaids the noith, taking that part of the 
sea most free from ice, and going still forward into those seas 
ivhere man cannot follow. In what mannei they return, oi 
by what passage, is utterly unknown , it is only observed, 
that when they leave the coasts to go upon this expedition, 
they are all extiemely fat, but on their return they come 
home excessively lean 

The females, in oui climate, bring foith in winter, and 
real their young upon some sand-bank, rock, oi desolate 
island, at some distance from the continent When they 
suckle then young they sit up on then hinder-legs, while 
these, which are at fiist white, with woolly ban, cling to 
the teats, of which there aie four in numbei, near the 
navel.-f- In this mannei the young continue in the place 

* Krantz, vol i p 129 

'I* Coeunt in littore resupmata femina, Lin Syst 
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ulierc they arc brought forth for tnchc or fifteen da\s 
after wlnclt live d'\m hnngs t!\cm tlowTi to the water and 
accustoms them to amm nnd get their food bj their otm 
industry As each litter nocr exceeds above three or four 
(to the animal s cares an. not much ditidcti and tlic eda 
cation of her little ones is soon completed In fact the 
joung nn, particularlt docile they understand the mother* 
%oice among the numerous Ueatings of tlic rest of the old 
ones the) inutuall) assist each oilier m danger and arc 
perfectl) obctlitnt to her call Tims carh accustomed to 
subjection the) continue to Inc in socicti, Imnt and herd 
together and ha\e a vnnet) of tones b) which thev ca 
courage to pursue or warn each other of danger Some 
compare their loices to the bleating of a flock of shetp 
interrupted non and then by the barbing of nngrs dogs 
and sometimes the shnllcr notes of a cat All along the 
shore each has its oivn peculiar rock of uluch it takes 
possession and where it sleeps w lien fatigued wath fishmff 
uninterrupted b) an> of the rest Tlic onlv season when 
their social spint seems to forsake them is dial when thei 
feel the influences of natural desire TJic) then fight most 
desperatel) and the male that is sictonous keeps all the 
females to himself llicir combats on these occasions 
are managed with great obstmao and yet great justice 
two are neacr seen to fall upon one together but each has 
its antagonist, and all fight an equal battle, till one alone 
becomes iictonous 

IVe are not certainh informed hon long the females con 
tmue pregnant but if we mav judge from the time which 
mteraenes between their departure from the Greenland coasts 
and their return tliej cannot go above «even or eight 
months at the farthest How long this animal lives w 
also imiaoJiTi a gcafJemaa nhiwn 2 Icwen m Ireland lept 
two of them which he Ind taken \er) young in his house 
for ten jears and the) appeared to ha\e the marks of age 
at the time I saw them for they were growa i gra\ about the 
muzzle and it is very probable lhe\ did not live many years 
longer In their natural state the old ones are seen verv 
fat and torpid separated from the rest, and as it should 
seem incapable of procreation 

As their chief food is fish so they are \ery expert at 
pursuing and catching it In those places where the her 
rings are seen in shoals tlie seals frequent and destroy them 
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In thoncands 'Wlicn the herring retires, the seal is then 
obliged to hunt after fisli tliat arc stronger and more capable 
of evading the pursuit, liowcvcr, they are veiy' swift in deep 
uater‘1, dne uith great rapidity, and, while the spectator eyes 
the <fpot at uhtch they disappear, tlicy aie seen to emerge at 
above a hundred prds distance. The weaKer fishes, there-* 
fore, have no other means to escape their tyranny, but by 
darling into the shallows. The seal has been seen to pursue 
a mullet, winch is a swift swimmer, and to turn it to and fro 
m deep water, as a hound docs a hare on land Tlie mullet 
has been seen trying ever}' art of evasion ; and at last swim- 
ming into shallow water, in hopes of escaping There, how- 
ever. the seal followed ; so that the little animal had no othei 
wav left to escape, but to throw' itself on one side, by winch 
means it darted into shoaler water than it could hav’e sw'am in 
with the hell} undermost, and thus at last it got free 
As they arc thus tlie t) rants of the element in winch they 
chiefly reside, so the) are not veiy fearful even upon land, 
c\cept on those shores winch are thickly inhabited, and 
from whence they have been frequently pursued Along 
the desert coasts, where they aie seldom intemipted by man, 
they seem to be very' bold and courageous, if attacked with 
stones, like dogs, they bite sucli as are thrown against them> 
if encountered more closely, they make a desperate lesistance, 
and, while they have any life, attempt to annoy theii enemy 
Some have been knowii, even while they weie skinning, 
to turn round and seire their butchers ; but they aie generaUy 
dispatched by a stunning blow on the nose Tliey usually 
sleep soundly when not frequently disturbed , and that is the 
time when the hunters surprise them The Euiopeans who 
go into the Greenland seas upon the whale fishery, suiround 
them with nets, and knock them on the head , but the Green- 
landers, who are unprovided with so expensive an apparatus, 
destroy them in a different manner. One of these little men 
paddles away in his boat, and when he sees a seal asleep on 
the side of a rock, darts his lance, and that with such unei - 
ring aim, that it never fails to buiy its point in the animal’s 
side The seal, feeling itself wounded, instantly plunges 
fiom the top of the rock, lance and all, into the sea, and 
dives to the bottom ; but the lance has a bladder tied to one 
end, which keeps buoyant, and resists the animal s descent ; 
so that every time the seal rises to the top of the water the 
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Grccnhnilcr stnkM ituilh lusov unlil lie nt lut cli<patclic< 
it But m our climate the scah ort much more tmr) ar^ 
seldom sufftr the huntcra to come ntnr them Hun arc 
often seen upon tin. rocka of the Comisli coast baskinpj in 
the sun or upon the inacccsjiWe chnV left drj hj the lid" 
^riitrt iht) continue exircinel) watchful nnd nettr sleep 
long mthout rnoting seldom longer than o minute for 
then tliLj nisc their htnda and if thw see no dangi-r th^ 
lit (lonn again niamg nnd nchnmg thtir heads nllcnately 
nt inUrvals of nbout n immitt each ilie on!\ method 
therefore lint can be taken ts to shoot tlvtm jftnej chance 
to cscant ihcj hasten tott-artls the deep flinging stones ard 
dirt baund ihcm as the) scramble along and at the amc 
time expressing their pain or tht-ir fears h) the most dis 
tressful cr) if ihcs happen to be oxertaken thej make a 
sigorous resistance luth their feet and teeth till thej are 
killed 

Tlic seal IS taken for the sake of its skin and for the oil 
Its fat )atlds Hie former sells for nbout four shillings 
and nben dressed is acr) useful in coicnng trunks making 
s\-wstcoal8 shot pouches nnd scxcnl ntlicr conveniences 
nic flesh of this animal formctl) found place at the tables of 
the great At a feast proMdtd b) Archbishop NcmHc for 
Edirard the lourtli there wtrt twelve seals and porpoises 
pronded among other extraordmarj nnties 

As a vnnetj of tins animal wc tnaj mentiou the sea lio'* 
described in Anson s Vo)nges ilns is much larger than 
an) of the former being from tlcvcn to eighteen feet long 
It 15 so fat that wlien the skin is taken off the blubber lies 
a foot thick all round the bodj It seems to differ from 
the ordinarv sea! not onU m its size but also m its food 
for it is often «een to graze along the shore and to feed 
upon the long grass that grows up along the edges of brooks 
Its crj IS veiyxanous sometimes rcscmbfmg the neighing of 
a horse and sometimes the grunting of a hog It ma) be 
regarded as the largest of the seal famil) 

THE MOUSE 

The Morse is an animal of the seal kind but differing 
from tlie rest in a xei) particular formation of the teeth 
buMng two laige tusks griming from the upper jaw shaped 
like those of an elephant but directed (low nw'ards whereas 
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in the elephant, they grow upright, like horns , it also wants 
the cutting teeth, both above and below • as to the rest, it 
pretty much resembles a seal, except that it is much larger, 
being from twelve to sixteen feet long The moises aie also 
generally seen to frequent the same places that seals aie 
known to leside in , tliey have the same habitudes, the same 
advantages, and the same impel fections Theie aie, how- 

ever, fewer varieties of the morse than the seal , and they aie 
rarely found, except in the frozen regions near the pole 
They were formerly more numeious than at present , and the 
savage natives of the coasts of Gieenland destioyed them m 
much greater quantities, befoie those seas were visited by 
European ships upon the whale-fisheiy, than now Whethei 
these animals have been since actually thinned by the fishers, 
01 have lemoved to some moie distant and unfiequented 
shores, is not known ; but certain it is, that the Green- 
landeis, who once had plenty, are now obliged to toil more 
assiduously for subsistence; and as the quantity of their 
provisions deciease, for they live mostly upon seals, the 
numbers of that poor people are every day diminishing 
As to the teeth, they are geneially from two to thiee feet 
long, and the ivory is much moie esteemed than that of 
the elephant, being whiter and haidei The fishers have 
been known formerly to kill three oi foui bundled at once, 
and along those shores wheie they chiefly frequented, their 
bones are still seen lying in prodigious quantities In this 
manner a supply of provisions, which would have sup- 
ported the Greenland nation for ages, has been, in a few 
years, sacrificed to those who did not use them, but who 
sought them for the purposes of avarice and luxuiy ’ 

THE MANATI. 

We come, in the last place, to an animal that terminates 
the boundary between quadrupeds and fishes. Instead of 
a creatuie preying among the deeps, and retiring upon 
land for repose or lefreshment, we have heie an animal that 
nevei leaves the water, and is enabled to live only theie 
It cannot be called a quadruped, as it has but two legs only 
nor can it be called a fish, as it is coveied with hair In 
shoit. It forms the link that unites those two great tribes to 
each other , and may be indiscriminately called the last of 
beasts, oi the fiist of fishes. 
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Wt In^c seen t)ic scnl opproaclting ncnrlj- to the aquatic 
tribes bylmingits bind l<^5 thrown Inck on each side of 
tile till and forming something tint resembled the tail of a 
fish , but upon examining the skeleton of that nnimil its 
title to the rank of a quadraped ims oh^cnid phml) to 
appear ha\mg nil the bones of tbc binder legs and feet as 
complete as any other animal wlntsoctcr 

But we arc now come to a creature that not only wants 
the external appearance of hinder legs but when examined 
internally will be found to mnt tliem allogellier Ibe 
Mnnati is somcwlnt shaped in the head and tht body like 
a seal , It lias also the fore legs or hands pretty much in the 
same manner short and webbed but with four claws only 
these also art shorter in proportion tlian in the former am 
nnl and placed nearer the head so that tliej can scarcely 
assist Its motions upon land But it is m the Innilcr parts 
tint it chieflj difllrs from all otlicrs of the seal kind for 
the tail 13 perfectl) that of a fish being spread out broad like 
a fan and wanting c^tii the sestiges of those bones which 
make the legs and feet in others of its kind Tlit largest 
of these are about twenty six feet in length the skm is 
blackish terj tough and hard when cut os black os ebon) 
and there arc a few hairs scattered like bnstlcs of about an 
inch long Tliecjes are stry small in proportion to the 
animal 8 iiead anu the ear holes for it Ins no external cars 
ore so narrow as scarcely to admit n pm s head The tongue 
IS so short that somt. Iia>e pretended it has none at all 
ind the teeth arc composed only of two solid white bones 
running the whole length of bolli jaws and formed merely 
for chewnng and not teanng ilsxegctable food The female 
has breasts placed fon^nrd like those of a woman and she 
brings forth but one at a Umt this she holds mth her pans 
to her bosom there it sticks and accompanies her wherever 

she ^oes 

Tins animal can scarce!) be called amphibious as it ne\er 
entirely leaves the water only advancing the head out of the 
stream to reach the grass on the river sides Its food is 
entirely upon vegetables and therefore it is never found 
far m the open sea but chiefly in the large rivers of South 
America and often above two thousand miles from the 
ocean It is also found in the seas near Kamtschatka and 
feeds upon tlic weeds that grow near the shore There are 
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likewise level gieens at the bottom of some of the Indian 
bays, and theie the manaties are harmlessly seen grazing 
among turtles and other crustaceous fishes, neither giving 
nor feaiing any disturbance Tliese animals, when un- 
molested, keep together in large companies, and suriound 
theii young ones^^ They bung forth most commonly m 
autumn ; and it is supposed they go mth young eighteen 
months, foi the time of geiieiation is m spring 
Tlie manati has no voice nor ciy, for the only noise it makes 
is by fetching its breath. Its internal parts somewhat resem- 
ble those of a horse ; its intestines being longer, in propoition, 
than those of any other creature, the hoise only excepted 
The fat of the manati, which lies under the skin, when 
exposed to the sun, has a fine smell and taste, and far ex- 
ceeds the fat of any sea animal ; it has this peculiar pro- 
perty, that the heat of the sun will not spoil it, noi make 
It grow rancid , its taste is like the oil of sweet almonds ; 
and it will seive veiy' well, m all cases, instead of buttei ; 
any quantity may be taken inwaidly with safety, for it has 
no other effect than keeping the body open The fat of the 
tail is of a haider consistence; and, when boiled, is more 
delicate than the former The lean is like beef, but more 
led, and maybe kept a long while, in the hottest days, 
without tainting It takes up a long time m boiling ; and, 
when done, eats like beef The fat of the young ones is 
like poik, the lean is like veal, and, upon the whole, it is 
veiy probable that this animal’s flesh somewhat lesembles 
that of turtle; since they aie fed in the same element, and 
Rpon the veiy same food The turtle is a delicacy well known 
among us . our luxuiies aie not as yet sufficiently heightened 
to introduce the manati , which, if it could be brought over, 
might singly suffice foi a whole corporation ’ 

Acta Petropohtana 

[To these amphibious quadrupeds may be added that most extraor- 
dinary animal, the Duck-billed Platypus, described by Dr Shaw m 
Ins Naturalist’s Miscellany The body is depressed, and has some resem- 
blance to that of an otter in miniature, and is covered with a soft beaver- 
like fur but its most striking peculiarity is the strange situation of its 
mouth or snout, exhibiting the perfect resemblance of the beak of a 
duck engrafted on the head of a quadruped , and so accurate is the 
similitude, that at first view it naturally excites the idea of some deceptive 
preparation by artificial means It is a native of New Holland ] 
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CHAP I 

ASrM\LS or TIIE MONKEY KIND 

Quadrupeds ma) he consuIcrcU nj a numerous group 
terinunted on merj side b) some tbnt but in part destne die 
name On ont. quarter uc see & tnbe covered with or 
fumjshcdvvith wings thatbft tbem among tlicvnlnbitants of 
tlicnir on nnotlier we behold a diversity clothed with scales 
and sliclls to rank wit!i insects and stdl on a third we sec 
them descending into the wnten to live among the mute 
temnts of that eliment We now come ton numerous tribe 
that leaving t!ie brute creation seem to make approaches even 
to Immamtv tint heir an nwkwnrd resembhnee of the litimin 
form and discov er some faint eflbrts at intellectinl sagocit} 
Animals of the monkc) class ore furnished with hands in 
stead of paws their cars e)cs c}c lids lips and breasts arc 
like those of mankind , their internal conformation also bears 
some distant liken s and the nliolc oHers a picture that 
liny w ell mortify tin pnde of such ns nnke their persons alone 
the principal ollject of their ndminlion 'flicsc approaches 
however are gradual and some bear the marks of this our 
boasted form more strongly than others 
In the Ape* kind we see tiic whole external machine strongly 
impressed witli tlic human likeness and capable of the same 
exertions these walk upright want a tad have flesli} poste 
nors have calves to tlieir lep and feet ncarl) hkt ours 

* Caubasson relates a laughable ftoryofan ape which became so 
attached to I jin as to be desirous of orcompanjini, him ' bere er 1 e 
went Once the animal secretly followed ihe father to cl urch wl ere 
silently mounting on the lop of the sounding board abo> c tl e pul/ t he 
lay perfectly still till the sermon began He then crept to the edge 


loud and continued roar of laughter A fnend of the preacher at length 
pointing out to him tl e cause of this improj er conduct it was with the 
utmost dilT culty be could command a serious countenance while he 
ordered the servants of the church to tike the ape awoy 
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In die Baboon bind we perceive a moie distant approach 
to the human form , the quadruped mixing m eveiy part of 
the animal’s figure* these generally go upon all-fouis , hut 
some, when upiight, aie as tall as a man ; they have short 
tails, long snouts, and are possessed of brutal fieiceness 

The Monkey kind aie lemoved a step fuithei , these aie 
much less than the formei, with tails as long, oi longei, 
than their bodies, and flattish faces 

Lastly, the Maid and Oppossum kind, seem to lose all 
resemblance of the human figuie, except in having hands ; 
then n'oses aie lengthened out, like those of quadiupeds, and 
every part of their bodies totally diffeient fiom the human ; 
howevei, as they giasp their food, oi other objects, with one 
hand, which quadrupeds cannot do, this single similitude 
gives them an air of sagacity, to which they have scaicely 
any othei pietensions 

From this slight suivey it may be easily seen that one 
geneial desciiption will not seive foi animals so veiy dilfei- 
ent from each othei • nevertheless, it will be fatiguing to 
the last degree, as then vaiieties aie so numeious, and then 
differences so small, to go thiough a paiticulai desciiption 
of each In this case it will be best to give a history of the 
foremost in each class , at the same time maiking the dis- 
tinctions in eveiy species. By this we shall avoid a tedious 
repetition of similai characters, and considei the manneis 
and the oddities of this fantastic tube in geneial points of 
view, wheie we shall peiceive how nearly they appioach to 
the human figuie, and how little they benefit by the appioxi- 
mation The foiemost of the Ape kind is 

THE OURAN-OUTANG, 

OR WILD MAN OF THE WOODS 

This name seems to have been given to vaiious animals, 
agreeing in one common chaiactei of walking upiight, but 
coming fiom diffeient countiies, and of veiy different pio- 
poitions and poweis The troglodyte of Bontius, the 
DRILL of Purchas, and the pigmy of Tyson, have all le- 
ceived this genei al name , and have been ranked, by some 
natuiahsts, undei one geneial desciiption If we lead the 
accounts of many lemote tiavelleis, undei this name we are 
piesented with a foimidable animal, fiom six to eight feet 

VOL. 11.-37-38. 2 Z 
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bigli , if INC cHaiiiiiit t!»u l>oot(s of Midi {« Iiinc (k^crilHTt! it 
neirer home \\c find it a |iigni) not nboic tbrtt In tlui 
dncrsity ivl must be content to bknd tbtir Nnnons desenp 
tioiis into one giiKnl nccount obserMiig nt the sime time 
tbit uc liiic no mson to doubt nny of tljtir rthtions 
althougli Me nrc nuzzkd ubich to follnu 
The Ownn Outing uhich of nil other nninnls most 
ncnrly npproicbes to die biintnn ntc h seen of difTtnnt 
sizes from three to senen f«a high In ginerd hoMCicr 
Us stature is less tlnu that of a man luit lU strength ami 
flgility nuidi greater Iraitllirs who have stm larimis 
1 mils of these nmiiials in their natne solUmles gne «s sur 
pmmg rdaliom of liieir fnm lUeit suiflness Ihtir ntUltcss 
nnd their ferocil) Naturalists nho hate obsentd thtir 
form and manners nl liomt ha\c been as innch stmek muU 
their patient pliant mutatiie dispositions, uith (heir 
appearance nnd conformation so nearly human Of tlie 
siuaUest sort of these nMiinak v.v have had seven! at dif 
ferent times brouglit into (his countr) (01 nearly nlike but 
that observed b) Dr l)son is the best knouai liavmg been 
described with the greatest exactness 

Die nniiinl nhicli nas dcscnbtd by that learned phjsi 
eian wns brought from Angola m Africa where it had been 
taken in die internal parts of the countn in compan) nath 
a female of the saine bind that died In the wav Ihe body 
was covered with hair wlitcU was of a coal bhek colour 
more resembling liuman hair than tliat of brutes It bore 
a still stronger similitude in its lUnircnt lengths , for in those 
places uliere it is longest on the human species it was also 
longest in this as on the head the upper lip the chin nnd 
the pubes The face was like that oi a man the forehead 
larger and the head round Tlit upper ind lower jau were 
not so prominent as m monkejs hut fiat like tliose of a 
man Die ears were like tliost, of n man m most respects 
and the teeth had more resemhlancc to the human than 
those of any other creature Tlie bending of the arms and 
legs were just the same ns III a man and in short the ani 
mal at hrst view presented » figure entirely human 

In ordei to discover its difierences it wais necessary to 
tal e a closer surve) md then the imperfections of Us form 
begin to appear Die first obvious difierence was in the 
flatness of the nose the next in the loivmess of the fore 
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head, and the wanting tlie piominence of tlie chin. Tlie 
oars were proportionably too large; the eyes too close to each 
other; and the inten'al between the nose and mouth too 
great The bod} and limbs differed, m the thighs being too 
‘'liort, and the aims too long, in the thumb being too little, 
and the palm of the hand too narrow' The feet also w'ere 
rather more liKe hands than feet; and the animal, if w'e 
iiKi} judge fiom the figure, bent too much upon its 
haunciies. 

'Wiien tliis creature was examined anatomically, a sur- 
jinsing similitude was seen to prevail m its internal con- 
foimation It difiercd fioin man m the numbei of its ribs, 
haling thirteen; wheieas, in man, there are but tw'elve. 
7’he lerlehr.e of the neclv also W’eie shoiter, the bones of 
the pehis narrower, the oibits of the e}es w'ere deeper, the 
lcidne}s were rounder, the uiinar}' and gall-bladdeis were 
longer and smaller, and the ureteis of a different figure. 
Such weie the pinici])al distinctions between the mteinal 
parts of this animal and those of man ; in almost cveiy thing 
else they weic entirely and exaetly the same, and disco- 
lored an astonishing congruity Indeed, many parts ivere 
so much alike in conformation that it might have excited 
wondei how the} ivere productive of such feiv advantages. 
7'he tongue, and all the oigans of tlie voice, iveie the 
same, and }et the animal was dumb , the biam ivas foinied 
m the same manner with that of man, and yet the crea- 
ture wanted rc.ison • an evident proof (as Mr Buffon finely 
obseries) that no dispositions of matter wall give mind; 
and that the body, how nicely soever formed, is formed 
in lain, when there is not infused a soul to direct its 
opeiations 

Having thus taken a comparative view of this creatine 
with man, what follows may be necessary to complete the 
geneial desciijition 71iis animal w'as very hairy all be- 
hind, flow the head dowmvaids, and the hair so thick 
that it coveied the skin almost fiom being seen but m all 
parts befoie, the ban ivas much thinnei, the sloii every 
ivheie appealed, and in some places it was almost bare 
I’lnien it w'ent on all-fouis, as it w'as sometimes seen to do, 
it appealed all haiiy, when it w'ent eiect it appealed be- 
fore less hairy, and moie like a man. Its ban, which in 
this paiticular animal w'as black, much moie lesembled 
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tint of men tlnn the fur of hmtes for tn the latter besides 
their ong Intr there is usuMIj n fini.r and a shorter inter 
mixed , but in the onnn oulniig it nns nil of n kind onl) 
about tlie |)ubi5 the Inir was gm)isb sctiULd longer and 
somculnt different as also on the tipper bp and dun 
where It uas gn)isli like the hatr of n beard llie face 
bands md soles of the feet were will out hair and so was 
most part of the forehead but down the suits of the face 
the Inir was llntk it being there nbmil nn meb and a inlf 
long wlndi exceeded that on nnj other part of the bod) 
In the palms of its bands were rcniar) ible tliose lines which 
arc wauall) taken notice of m palnustrs and at the tips 
of the fingers those spiral lines observed m man Tlie 
palms of tlie hands were ns long jvs tlie soles of the feet 
and the toes upon these wtrt ns long as the fingers the 
middle toe was the longest of nil and the tinolc fool 
differed from the human Hie hinder feel being thus 
formed as hands the animal often used them as sach 
and on the contnr), now and tlicn made use of its 
hands instead of feel Hie breasts appeared small and 
shrivelled but cxactl) like those of a man the navel also 
.ippearedaen fair and m exact dispositions being neither 
harder nor more prominent that what is usuallv seen m 
children Such is the description of tins extraordinary 
creature to which little has been added b) succeeding 
observers except that the colour of tlie hair is often found 
tovar) in that described by Edwards it was of a reddish 
brow n 

I rom a picture so like that of tlie human species wc are 
naturally led to t*\ptct o corresponding mind and it is cer 
tain that such of these animals as have be’en slioun in 
Europe have discovered a degree of imitation beyond what 
any quadruped can arrive at 

That of 1) son was a gentle fond harmless creature In 
Its passage to England tliose that it knew on ship hoard it 
would embrace with the greatest tenderness opening their 
bosoms and clasping its hands about them Monkeys of a 
lower species it held m utter aversion it would always woid 
the place where they were kept in the same vessel and 
seemed to eonsider itself as a creature of higher extraction 
After It was taken and a little useil to wear clothes it grew 
very fond of them , a part it ivotild put on without any help 
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and the rest it would carry in its hands to some of the com- 
pany, for their assistance. It would he in a bed, place its 
head on the pillow, and pull the clothes upwards as a man 
ivould do 

That which was seen by Edwards, and described by Buf- 
fon, shewed even a supeiioi degree of sagacity It walked, 
like all of Its kind, upon two legs, even though it cairied 
buidens Its air was melancholy, and its deportment grave. 
Unlike the baboon or monkey, whose motions aie violent, 
and appetites capricious, who are fond of mischief, and obe- 
dient only fiom fear, this animal was slow m its motions, 
and a look was sufficient to keep it m awe I have seen it, 
says Ml. Buffoon, give its hand to shew the company to 
the door I have seen it sit at table, unfold its napkin, wipe 
its lips, make use of the spoon and the fork to cany the 
victuals to Its mouth, pour out its drink into a glass, touch 
glasses when invited, take a cup and saucer and lay them on 
the table, put in sugai, poui out its tea, leave it to cool 
befoie drinking, and all this without any other instigation 
than the signs or the command of its mastei, and often of 
its own accoid It was gentle and inoffensive; it even ap- 
pioached strangers with lespect, and came rathei to receive 
cai esses than to offer injuiies It was paiticulaily fond of 
sugai ed comfits, which every body was leady to give it, and, 
as it had a defluxion upon the bieast, so much sugar con- 
tributed to inciease the disordei, and shorten its life It 
continued at Pans but one summei, and died in London. 
It ate indicriminately of all things, but it prefeiied dry and 
iipe fiuits to all othei aliments It would drink wine, but in 
small quantities, and gladly left it for milk, tea, oi any othei 
sweet liquor 

Such these animals appeared when brought into Euiope 
Howevei, many of then extraordinaiy habits weie probably 
the result of education, and we aie not told how long the 
instiuctions they received for this purpose were continued 
But we leain from another account that they take but a very 
short time to come to a great degree of imitative perfection 
Ml L Brosse bought two young ones, that were but a year 
old, from a negio ; and these at that eaily age discovered an 
astonishing power of imitation * They even then sat at the 


* h.'-. quoted by Buffon, vol xwui p 77. 
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taUc like men ale of c\cry tUinc williout distinction made 
use of tlitir knift spoon nnd mrk l>oth lo cat tiicir nnat 
and kelp tUeniseUcs lliev drank wmc ami other liquors 
>\'^hen earned on shin hoinl thej Ind si^ns for the cabin 
bo)S ccprcssnc of Itieir sennit and uhcncscr these ncj; 
Iccted allendjnpf upon them as iho desired the*) instant!/ 
fleiv into a passion seiied them b) the ann bit them and 
kept them doun flie male was sea sick and rcquireal »t 
tendance like a binnan creature he was twice bled in the 
arm andcicn tune nftens-ards when he found himself out 
of order, be shewed his arm as desirous of being tehestd h) 
bleeding 

I’) raid relates that in the pro'incc of Siena Leona in 
Afnca tlicrc are n kind of opc5 calleal Ilans which are 
strong and muscular and wiwth if projicrl) instructed 
•whenjonng serseas wi} useful domestics riim usually 
walk upright , the*) pound at a mortar lhc\ go to the n>cr 
to fetch water this they cany hack in a little pitcher on thcif 
beads but if care be not taken to Teceiic the pitclicr at 
thcir return the) let it fall to Uic ground and then seeing >t 
broken the) begin to lament and cry for their loss 
Comptes account is much to the same purpose of an ape 
which he saw in the Straits of Molucca ‘ It walked uiion 
Its two hind feet which is bent a htlk like a dog that had 
liecn taught lo dance It made use of its hands and arms 
as we do Its usage was not much more disagreeable than 
that of a Hottentot but ibe bod) was all oscr cosered walh 
a iioolh hair of difTerent colours As to the rest it cned 
like a clnld all its oulwitd actions wen. so like the Imman 
und the passions so Iml) and significant that dumb men 
could scarcel) better express their conceptions and desires 
It bad also that expression of pission or joy which we often 
see m children stamping with its fea-t aud striking ihern 
against the ground to shew its spite or when refused anj 
thing It passionatel) longed for Although these animals 
(eonlmues he) are leiy big for that I sau wais four feet 
bigh their mmblcness is incredible It is a pleasure be 
lond expression to see them nm up the tackling of a ship 
where they sometimes plaj as if thej had a knack of nult 
ing peculiar to themselves or tis if the) had been paid like 
our rope dancers to duett the compan) Sometimes sus 
pended b) one. arm the\ poise themselves and then turn all 
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of a sudden round about a rope, witli as much quickness as 
a wheel, oi a sling put into motion Sometimes holding the 
rope successively with then long fingers, and, Jetting then 
whole body fall into the air, they run full speed from one 
end to the othei, and come back again with the same swift- 
ness There is no postuie but they imitate, noi motion but 
they pel form, bending themselves like a bow, rolling like a 
bow], hanging by the hands, feet, and teeth, accoiding to the 
difieient fancies with which then capricious imagination sup- 
plies them But what is still more amazing than all, is 
then agihty to fling themselves from one rope to another! 
though at thiity, foity, and fifty feet distance ” 

Sucli are the habitudes and the poners of the smallei 
class of these extiaordmaiy creatuies, but we are piesented 
with a ver}" different pictuie in those of a larger stature and 
moie muscular form The little animals we have been de- 
sciibing, winch aie seldom found above foui feet high, seem 
to paitake of the natuie of dwarfs among the human spe- 
cies, being gentle, assiduous, and playful, rather fitted to 
amuse than teriify But the gigantic races of the ouran 
outang, seen and desciibed by travellers, aie tiuly foimida- 
blc ; and m the gloomy forests, wheie they aie only found, 
seem to hold undisputed dominion Many of these are as 
tall 01 tallei than a man , active, strong, and intrepid , cun- 
ning, lascivious, and ci uel Tins redoubtable rival of man- 
kind is found in many parts of Afiica, in the East Indies, m 
Madagascar, and m Borneo ^ In the last of these places 
the people of quality course him as we do the stag; and this 
soit of hunting is one of the favourite amusements of the 
king himself This cieatuie is extremely swift pf foot, 
endowed with cxtiaoidinaiy strength, and luns with pro- 
digious celerity His skin is all hairy, his eyes sunk in his 
head, his countenance stern, his face tanned, and all his 
lineaments, though exactly human, harsh and blackened by 
the sun In Africa this creatuie is even still more for- 
midable Battel calls him the pongo, and assures ns that 
in all hi5 proportions he resembles a man, except that he is 
much larger, even to a gigantic state His face resembles 
that of a man, tlie eyes deep sunk in the head, the hair on 
each side extremely long, the visage naked and without 


* Le Compte’b History of China 
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Inir nUn llu nr^ nml tht htnil^ 'Jlic Iwtl) 

covered nnd scnrcel) differuif, from ifjil of a nun exetjt 
tint there are no cnhis to tilt Shll lum rv i r the am 

nnl IS seen to walk upon ]«s hmdtr ligs and m on erect 
posture He sluju iimltr trtxi and builds himself a liut 
winch serves la proUct him n^mit the sun 'uid the r'tpv 
of the tropical eluintei of uhich he is a native Jle Iitw 
onl) upon fruits and is no vva> nrmvormis He cannot 
speik alllioii^K fitrmshed with n pre*aler tnstircl than enr 
other nninnl of the brute crntion lien the iu*gro« 
nnkc a fire m the woods this nnitml couie*s near and 
ivnnns himself h) the hlnzt However, he ln» not $W 1 
enough to keep the flame nhvc b) finding it witli fuel 
llie) go tOp,elher in coinpinics and if the) InpjHU to meet 
one of the human sjkc ts remote from succour, tliev sh'ar 
him no mere) Hie) even attack the elephant which 
the) lieat with ihcir clubs and oblige to leave that part 
of the fore'st which the*) claim a.s their own It is impo» 
sible to lake an) of these dreadful creatures nhvc for 
the) are so strong that ten men would not be a match 
for hut one of them None of this kind therefore are 
taken except when ver) joimg and these but rarcl) whto 
tile female happens to leave them behind for in general 
the) keep clung to the breast and adhere lioth with legs 
and arms Jroin the same traveller we leam tint when 
one of tliese nnimals dies the rest cover the bod) with a 
cnianlit) of leaves and branches Hic) sometimes also 
611CW mere) to the human kind A negro bo) that was 
taken b) one of these and earned into the woods con 
tinued there a wlwile )car without receiving an) mjurj * 
Irom another nveller wc learn that these animals often 
attempt to surprise the female negroes as the) go into the 
woods and frequent!) keep them against their wills for the 
pleasure of their compau) feeding them ver) plentiful!' 
all the tune Tie assures us that he knew a woman of 
Loango that had lived among these animals for three 
jears The) grow from six to seven feet high and are of 
unequalled strength Tlic) build sheds and make use of 
clubs for their defence Their faces are broad their noses 
Rat their ears without a tip their skins are more bnght 

* I/C Brossc as quoted by Biijron vol xaviu p *’0 
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than that of a mulatto, and they are covered on many parts 
of the body with long and tawny-coloured hair ITieir belly 
is large, their heels flat, and yet rising behind They 
sometimes walk upright, and sometimes upon all-fours, 
when they are fantastically disposed 

From this description of the ouran outang, we perceive 
at what a distance the fiist animal of the brute creation is 
placed fiom the veiy lowest of the human species. Even in 
countries peopled with savages, this cieatuie is considered 
as a beast , and in those very places where we might sup- 
pose the smallest difference between them and mankind, 
the inhabitants hold it in the greatest contempt and detes- 
tation. In Borneo, where this animal has been said to 
come to its greatest perfection, the natives hunt it in the 
same manner as they pursue the elephant or the lion, while 
its resemblance to the human form procures it neither 
pity nor protection The gradations of Nature in the 
other parts of nature are minute and insensible ; in the 
passage fiom quadrupeds to fishes we can scarcely tell 
where the quadruped ends and the fish begins ; in the 
descent fiom beasts to insects we can hardly distinguish 
the steps of the progression ; but in the ascent from brutes 
to man, the line is strongly drawn, well maiked, and 
unpassable It is in \ain that the ouran outang resembles 
man in form, or imitates many of his actions ; he still 
continues a wretched helpless creature, pent up in the 
most gloomy part of the forest, and, ivith regaid to the 
provision for his own happiness, inferior even to the 
elephant or the beaver in sagacity. To us, indeed, this 
animal seems much wiser than it really is. As we have 
long been used to measure the sagacity of all actions by 
their similitude to our own, and not their fitness to the 
animal’s way of living, we are pleased with the m.itations 
of the ape, even though we know they are far from con- 
tributing to the convenience of its situation An ape, or 
a quadruped, when undei the trammels of human educa- 
tion, may be an admiiable object for human cunosity, but 
is very little advanced by all its learning in the road to its 
own felicity On the contrary, I have never seen any of 
these long-instructed animals that did not, by their melan- 
choly air, appear sensible of the wretchedness of then 
situation Its marks of seeming sagacity were merely 
VOL. II. — 37 - 38 . 2 ^ 
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rclntt\t to us niul not to Uil antm'il nncl nil tts bonstui 
ttisdom wns incrclj of our oun rnnking 

'riierc IS in fnct nnotlicr circumstance rtlntnc to this 
nnuml wlucli ouglit not to be conccalal I ba\c inanj 
reasons to belicxc tint the most perfect of tlic bind are 
prone like the rest of the qindnipeil creation and on!) 
one their erect attitude to human cduntion Almost 
all the tnxellcrs uho speak of lliein mcnlmn their going 
sometimes upon all fours and sometime's cnct As tlicir 
clucf residence is nniong trees the) are uitlioiit doubt 
usinlly seen ereet whdt the*) are climbing hut it is inon 
tlian probable tint their elTorts to escape upon the ground 
are hj running upon the bauds and feet together Sehouten 
uho mentions their education tells us that then are taken in 
traps and taught m the beginning to ualL upon tlictr Iiind 
legs ulncli certainl) imnhes that in a state of nature the) 
run uuon nil fours Add to this that when s e examme 
the pauns of their hands and the sole's of their feat we find 
both equal!) e*allous and lienlen a certain proof tint both 
have been equal!) used In those hot countries wiierc the 
ipes are known to reside the soles of the negroes fe*et 
who go bare foot, arc cmcred wath n skin above an inch 
tliicl w hilc their lands are ns soft as those of an Luropcaii 
Did the apes wadk in tlic same innmicr the same exercise 
would have furnislicd tliem with similar advauitage-s which is 
not the case Resides all this I have been ossureal bv a 
ver) credible triveller that these animals natural!) nm in 
the woods upon all fours and when the) arc taken their 
hands are tied behind them to te*aeh them to walk upright 
Tins altitude the) lenm after some liiwe and thus instructed 
tlic) are sent into I urope to astonish the speculative with 
their near approaches to humanitv while it is never con 
sidered how much is iiatural and how much has been 
acquired m the savage sehools of Renm and Angola 

I he animal next to these and to be placed m the same 
class IS the ape properl) so called or the pithekos of the 
ancients Tins is much less than the former being not 
above a foot and a half high but walks erect is wathout a 
tad and is easil) tamed 

Of this kind also is the cibiion so called b) Bufibn or 
the Lo>G ARMED APE whitli IS a vcF) extraordinary and 
remarkable creature It is of different sizes being from foui 
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feet to tuo feet high It walks eiect, is without a tail, 
has a face resembling that of a man, with a ciicle of bushy 
hair all lound the visage j its eyes aie large, and sunk in its 
head; its face tanned, and its ears exactly propoitioned. 
But that 111 which it chiefly differs fiom all others of the 
monkey tnhe, is the extraordinary length of its arms, which 
when the animal stands eiect are long enough to reach the 
ground ; so that it can walk upon all-fours, and yet keep its 
erect posture at the same time This animal, next to the 
ouian outang and the ape, most neaily resembles mankind, 
not only in foim, hut in gentle manners and tiactable dispo- 
sition It is a native of the East Indies, and paiticularly 
found along the coasts of Coromandel 

The last of the ape kind is the cynocephalus, or the 
MAGOT of BufFon Tins animal wants a tail, like the former, 
although theie is a small protuberance at that pait, which 
)et IS lather foimed by the skin than the bone It diffeis 
also in having a large callous red nimp The face is pio- 
inineiit, and approaches more to that of quadnipeds than of 
man The body is covered mth a brownish ban, and yellow 
on the belly. It is about three feet and a half, oi foui feet 
higli, and is a native of most paits of Afiica and the Bast 
As it recedes from man m its foim, so also it appeals different 
in its dispositions, being sullen, vicious, and imti actable ^ 


THE llABOON. 

Descending fiom the moie peifect of the monkey 
kinds, we come to the baboon and its varieties, a large, 
fierce, and formidable lace, that, mixing the figuie of the 
man and the quadruped m then conformation, seem to pos- 
sess only the defects of both , the petulance of the one, and 
the ferocity of the othei These animals have a shoittail ; 
a prominent face , with canine teeth, larger than those of 
men ; and callosities on the rump •f' In man the physiog- 
nomy may deceive, and the figure of the body does not 
always lead to the qualities of the mind , but m animals 

^ Omnes femellce hujusce et precedentium, ut et fere sequentium 
“^pecierum, menstruali patiunfur fluxu sicut in lemims 
t Buffon, vol xxxMJi p 183 
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WL mnyahn)s judge of their dispositions by their look^ 
nnci form n just conjecture of tlicir internal liabits from 
their external form If uc compare the nature of the ape 
and the baboon bj this easy rule \ie shall at once be ltd 
to pronounce that ihej greatly differ in their diposilions 
and that the latter arc infinttcly more fierce sangc and ma 
hcious than the former TIic ouran ouLang that so nearly 
resembles man in its figure approaches also nearest m the 
gentlentas of iLs manners and the pliancy of its temper Tlit 
cjaioccplnlus that of all other apes is most unlike man in 
arm and approaches nearer the dog in face, resembles 
the brute m nature being wld restless and impelled 
by a fretful irapctuosU) Hut the baboon uho is stiH 
more remote and resembles man only in baling hands 
who from havang a lad a prominent face and sharp clans 
approaches more ncarlj to the samge tribe is eici) iva) 
fierce malicious ignorant and untractahle 

Tlie bahoon properly so called is from three to four 
feet high lery strong built with n thick bod) and hmhs 
and canine teeth much longer than tliosc of men It has 
large callosities behind uhich arc quite naked and red 
Its tail IS crooked and thick and about scicn or eight 
inches long Its snout for it can liardl) be called a face 
IS long and tbick and on each side of its checks it has a 
pouch into iihich when satiattd with eating it puts the 
remainder of its prousions It is coicrcdwath long thick, 
liair of a reddish brorni colour and pretty uniform oier tlie 
whole body It walks more commoni) upon all fours than 
upngbt and its bands as well ns its feet are armed wath long 
sharp claws instead of the broad round nails of the ape 
kind 

An animal thus made for strength and furnished wath 
dangerous weapons is found in fact, to be one of the most 
formidable of the saiagc nee m tliose countries where it is 
bred It appears in its native woods to be impelled bj two 
opposite passions a hatred for the males of the human 
species and a desire for women Were we assured of these 
strange oppositions m its disposition from one testimony 
alone the account might appear doubtful but as it comes 
from a variety of the most credible watnesses we cannot le 
fuse our assent From them therefore we learn that these 
animals will often assail women in a body and force them 
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into the woods, where they heep them against their will, and 
kill them when refiactory. From the Chevalier Foibin we 
learn, that in Siam whole troops of these will often sally foith 
from their foiests, and attack a village, when they know the 
men are engaged in their rice harvest. They are on such 
occasions actuated as well by desire as by hunger , and not 
only plunder the houses of whatever provisions they can find, 
but endeavour to foice the women These, however, as the 
Chevahei humoiously relates, not at all liking either the 
manners or the figure of the paltry gallants, boldly stand on 
then defence, and with clubs, or whatevei other arms they 
can provide, instead of answering their caresses, oblige their 
ugly visitors to letreat; not, however, before they have 
damaged or plundered every thing eatable they can lay then 
hands on. 

At the Cape of Good Hope, they are less foimidable, but, 
to the best of their power, equally mischievous They aie 
tlieie undei a sort of natuial discipline, and go about what- 
evei they undertake with surpnsing skill and legulanty. 
When they set about lobbing an orchard or a vineyard, foi 
they aie extremely fond of grapes, apples, and ripe fruit, 
they do not go singly to work, but in large companies, and 
with preconcerted deliberation On these occasions, a part 
of them enter the enclosuie, while one is set to watch 
The rest stand without the fence, and form a line leaching 
all the way from their fellows within, to then rendezvous 
without, which is generally in some craggy niountain 
Every thing being thus disposed, the plunderers within the 
orchard throw the fruit to those that aie without as^ fast as 
they can gather it , oi, if the wail oi hedge be high, to 
those that sit on the top ; and these hand the plunder to 
those next them on the other side Thus the fiuitis pitched 
fiom one to another all along the line, till it is safely de- 
posited at their head-quaiters They catch it as readily 
as the most skilful tennis-playei can a ball ; and while the 
business is going forward, which they conduct with gieat 
expedition, a most piofound silence is observed among 
them Their sentinel, during this whole time, continues 
upon the watch, extremely anxious and attentive ; but, it 
he perceives any one coming, he instantly sets up a loiM 
cry, and at this signal the whole company scamper ofr 
Noi yet are they at any time willing to leave the place 
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tinpl) Innded for if tht-j be pJiintlLnnp n bctl of rndons 
for instance tliq go ofT uitli ont in tlii-ir inontlis one in 
tljtir liands and ont under tbcirnrm If the pursuit is liot 
they drop first tliat from under their nrm then lint from 
their hand and if it be continued llicy fit last let f dl that 
uliich the} had hitherto kept in tlieir inontlis 

The mines of the Cape often lake the )oung of these 
animats nnd feeding them nith sheep and gnats milk 
nccustom them to guard tlieir houses sshicli d«t) they 
perform uith gnat pimctuilit) Jliose houocr that 
in\c been brought into Lurope arc headstrong rude and 
untnctablc Dogs and cats ithen llic) base done an} 
tiling wrong will run ofi* hut tliese seem careless and in 
sensihle of the mischief they do nnd I hare seen one of 
them break a whole table of eUttia as it should seem hy 
design without appearing m the least conscious of hanng 
ilotie amiss It was not however m onj respect so for 
imdable as that de'scribeal b) Mr IhifTon of which he gives 
the following description — It w is not savs Jit (rc 
tremcly uglj and )el it excited horror It continuoll) 
appeared in a stale of savage ferocitv gnashing its teeth 
flung at tile spectators nnd funousty rtslltss It was obliged 
to be confined in an iron cage the bars of which it so 
forcibly attempted to lireak tliat the spectators were struck 
with apprtlunsion It was a stiml} bold animal wbosc 
short limbs and powerful tvertioiis shewed vast stangth 
and agihty llie long hair with which it vvas covered 
seemed to add to its apparent nbihtica winch however 
were in rcaht) so great that it could easily overcome a single 
man unless aniiM As to the rest it for ever appeared 
excited by tlntpission winch rcmlers the mildest animals 
at intervals furious Its lasciviousness was constant and 
Its satisfactions puticular Some others also of the monkey 
kind shewed the same degree of impudence and particularly 
m the presence of women but as they were less m size 
their petulance vvas less obvious and their insolence more 
easily corrected 

But however violent the desires of these animals may be 
they are not found to breed in onr climate The female 
brings forth usually but one nt a time which she carries in 
her arms and in a peculiar manner elinging to her breast 
As to the rest these animals are not at all carnivorous, 
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tliey piincipally feed upon fiuits, loots, and coin, and gene- 
rally keej) togethei in companies The internal parts aie 
11101 e unlike those of man than of quadiupeds, paiticulaily 
the liver, which is, like that of a dog, divided into six lobes 
The lungs aie more divided, the guts in geneial are shoitei, 
and the kidneys rounder and flattei 

The largest of the baboon kind is the i\iandril , an ugly 
disgusting animal, with a tail shortei than the foimei, 
though ol a much largei statin e, being fiom foui to five feet 
high The muzzle is still longer than that of the pieceding. 
It is of a bluish colour, and strongly marked with wrinkles, 
which gue it a fiightful appearance But what lendeis 
it tiuly loathsome is, that fiom the nose there is always 
seen issuing a snot, uhicli the animal takes care at inteivals 
to lick oft uith Its tongue, and swallow It is a native 
of the Gold Coast, it is said to walk more frequently eiect 
than upon all-fours , and, when displeased, to weep like 
a child 'i’iiere u as one of them shown in England some 
\ears ago It seemed tame, but stupid, and had a method 
of opening its mouth and blowing at such as came too 
neai 

Tile w \M)LRO\i IS a baboon rathei less than the foimei, 
with the body less compact and muscular, and the hindei 
parts seemingly moie feeble The tail is fiom seven to 
eight inches long , the muzzle is piominent, as in the lest 
of this kind , but what particulaily distinguishes it, is a 
large long wdiitc head of hair, togethei with a monstious 
w'hite beard, coaise, loiigli, and descending, the coloui of 
the rest of the body being biowm or black As to the lest, 
in Its savage state, it is equally fieice w'lth the otheis , but, 
w’lth apiopei education, it seems moie tiactable than most 
of Its kind, and is chiefly seen in the woods of Ceylon and 
Malabai 

The MAiMON of Buffon, which Edw'aids calls the pigtail, 
is the last of the baboons, and in size rather appioaches the 
monkey, being no laigei than a cat Its chief distinction, 
besides its piominent muzzle, like a baboon, is in tlie tail, 
which IS about five oi six inches long, and cuiled up like 
that of a hog, fiom wdnch cncumstance, pecuhai to this 
animal, our English natuiahst gave it the name It is a 
native of Sumatra, and does not well endure the rigouis of 
our climate. Edwards, howevei, kept one of them a yeai m 
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Loiulon and another of thun Imnpcning at the sir 
to be exposed in a aliovi of bensts iic brought tin. Un 
togctlnr to act if ibej nould clmn or nchnonlcdf 
huulrtd Tilt inomtnt they tnmt into cicli otln 
stnet they testified tlitir iniitinl satisfaction and 
qmtt transported at the inters len 

THE srosKEt 

The iinctics in the laigtr tnbes of the monh 
arc hut few , in t!ic apt wt Jn>c seen but four am 
baboon about as nian> ])ut alien we come to the 
class the difllrcncts among them seem too tedious 1 
mention lliese as wjls obscncd in the bepnni 
all small in stature and mth long tails b^ uhich I 
distinguislicd from the preceding that cntialy w 
tad or arc large and haac but a abort one Hie s 
in the fonn and colour of dogs, or squirrtls is not 
what are found among monkL)s of the smaller hind 
man mentions nboie fifi) sorts on tlie Gold Coast 
and Smith confirms tlie account Condaminc assci 
It would tahe up a aolumc to describe the difltrei 
these to be found along the nver Ainarons and 
sure that eicry one of these is >er 5 differint from tl 
the Afnean coast Natumhsts howeier liaic ond 
to make a catalogue of their numbers and thej 
transmit tlicir descriptions from one to another c 
enumerate those fen that baie found their wa\ to 3 
and haie fallen within the narrow circle of their O' 
senaition Hut though it may be proper enough 
senbe such os fall under notice it is certainly ht 
offer a scant) catalogue os complete and to indi 
reader to suppose he sees n picture of the whole gi 
these animals when he is only presented with a sm 
of the number Such therefore as are fond of th 
tation of adding new descriptions to the stock of 
histor) haie here a tvide though surel) a barren f 
enlarge in and they mil find it no difficult matter 
serving the aoinous ammals of this kind that arc froi 
to time brought from their natne coasts to this ci 
to indulge in description and to nng the changes u; 
the technical terms with which this most pleasing j 
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is obscnied and lendeicd disgusting Foi my own part, I 
will spare the leadei and myself the trouble of enteiing into 
an elaboiatc desciiption of each, content with observing 
once moie, that then numbeis aie very great, and then dif- 
ferences very trifling There is scaicely a country in the 
tropical climates that does not swaim with them, and* scaicely 
a forest that is not inhabited by a lace of monkeys distinct 
from all others Eveiy different wood along the coasts of 
Africa may be consideied as a separate colony of monkeys, 
diflering from those of the iie\t district in coloui, in size, 
and malicious mischief It is indeed lemaikable, that the 
monkeys of two cantons aie never found to mix with each 
other, but rigorously to obseive a sepaiation each forest 
produces only its own , and these guard then limits fiom 
the intrusion of all strangers of a difieieiit lace fiom them- 
sehes In this they somewhat lesenible the human inha- 
bitants of the savage nations among whom they aie found, 
where the petty kingdoms are nunieious, and then manneis 
opposite. There, in the extent of a few miles, the travellei 
IS presented with men speaking diffeieiit languages, profess- 
ing diflerent religions, governed by diffeient laws, and only 
lesembhng each otliei in then mutual animosity 

In geiieial, monkeys of all kinds, being less than the 
baboon, are endued mtli less poweis of doing mischief 
Indeed, the ferocity of their nature seems to dimmish with 
then size, and when taken ndld in the woods, they are 
soonei tamed, and more easily taught to imitate man, than 
the former More gentle than the baboon, and less giave 
and sullen than the ape, they soon begin to exert all their 
sportive mimicries, and aie easily restiamed by collection 
But It must be confessed that they will do nothing they are 
desiied without beating, for, if then fears be eiitiiely le- 
moved, they aie the most insolent and headstrong animals 
ill nature 

In then native woods they aie not less the pests of man 
than of othci animals The monkeys, says a tiaveller,* aie 
ill possession ot eveiy toiest wheie they leside, and may be 
consideied as the masteis of the place Neither the tiger, 
noi the lion itself, will venture to dispute the dominion, 
since these, from the tops of trees, continually cairy on 

Description Histonque de Macacar, p 51 
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oficnsne \nr nntl b\ llmr nnht) cicnpc nil jmsmbilUy *>f 
pursuit Nor ImM. Inc birds less to fc*\r from tlair conli 
uual depredations for as thcsi hamilLSs inliabitnnls of the 
wood usimll) liiuld upon trees the monKc)s nrc for ocr on 
the uaitcli to find out nnd rob tbnr nests nnd such is tbcir 
petulant delight in nuscliitf tint tlm will fling tlieir eggs 
against the ground when the) innt appetite or inclination 
to dcsour them 

Tlicrc IS but one animal in nil tlit forest tint scnturcs to 
oppose the monhe) nnd tint is the scrjient ilie larger 
snakes arc often seen winding up tlit tries where the mon 
kc)S reside, nnd when they linnpen to surpnst them sleep 
pmg swallow them whole lieforc tin. little animals have 
time to make a defence In this manner tlic two most 
miscliiesous kinds in all nature keep the whole fortsl be 
tween tlieni both cquall) fonnidahic to each other and for 
c>cremplo)cd in mutual hostditics Tlicmonkess mgcnc 
ral inhabit the tops of the trees nnd thu serpents chng to 
the brandies ncanr tiic bottom and in this manner tlici arc 
for ever sevn near each other like enemies m llic same field 
of battle Some trwtllers indeed base supposed that tlicir 
sicinit) rather argued their mutual friendship and that the) 
united in tins manner to form an ofTensiic league against 
all the rest of animated nature ® I haic seen these mon 
Kc)s 8a)5 Labat pla)ang their gambols upon those scry 
branches on wlueh t\ic snakes svere reposing nnd jumping 
over them without rcetmng an) mjur) although the ser 
pents of that countr) were nntunlh vindictive and nlwavs 
read) to bite whatever disturbctl them Tliese gambols 
however were probabl) nothing more than the insults of an 
enemy that was conscious of its own safet) and the mon 
ke)s might have provoked the snake m the same manntr as 
we often see sparrows IwatUr at a cat However this be 
the forest is gencrall) divided between them and tliese 
woods which nature seems to have embellished with her 
richest magnificence rather inspire terror than delight and 
chiefly serve as retreats for mischief nnd malignit) 

Tlie enmity of these animals to mankind is par^ ndi 
culous and partly fonmdable Tlie) seem sa )3 liC Compte 
and others to have a peculiar instinct in discovering their 

* Labat Relat delAfriq Occident p Sl"^ 



THE MONKEY KIND. 375 

foes, and are perfectly skilled, when attacked, in mutually 
defending and assisting each other, men a traveller enters 
among these woods, they consider him as an invader upon 
their dominions, and all join to repel the intrusion. At first 
they survey him with a kind of insolent cuiiosity. They 
jump from branch to branch, pursue him as he goes along, 
and make a loud clattering, to call the rest of their com- 
panions together. They begin their hostilities by grinning, 
threatening, and flinging down the withered branches at 
him, which they break fiom the trees, they even take then 
excrements in their hands, and throw them at his head 
Thus they attend him wherever he goes , jumping from tree 
to tree with such amazing swiftness, that the eye can scarcely 
attend tlieir motions. Although they take the most despe- 
rate leaps, yet they are seldom seen to come to the giound, 
for they easily fasten upon the branches that bieak their fall, 
and stick, either by their hands, feet, or tail, wheievei they 
touch If one of them happens to be wounded, the rest 
assemble round, and clap their fingers into the wound, as if 
they ivere desirous of sounding its depth. If the blood flows 
in any quantity, some of them keep it shut up, while others 
get leaves, ivhicli tliey chew, and thrust into the opening: 
however extraordinai^' this may appear, it is asseited to be 
often seen, and to be strictly true In this manner they 
wage a petulant, unequal war , and are often killed in num- 
bers before they think propei to make a retieat This they 
effect ivith the same precipitation \nth which they at fiist 
came together In this retieat the young are seen clinging 
to the back of the female, with which she jumps away, seem- 
ingly unembarrassed by the burden 

The curiosity of the Buiopeans has, m some measure, in- 
duced the natives of the places where these animals leside 
to catch or take them alive by every art they aie able The 
Usual way in such case is to shoot the female as she carries 
her young, and then both, of course, tumble to the giound 
But even this is not easily performed , for if the animal be not 
killed outright it will not fall ; but clinging to some branch, 
continues, even when dead, its formei giasp, and remains 
on the tree where it was shot until it drops off by putrefac- 
tion in this manner it is totally lost to the pursuer, for to 
attempt climbing the tree, to bring either it or the young 
one down, would probably be fatal, fiorn the number of 
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serpents thtit nrc \w\ titnong rtit bnnehes 1 or ibis reason 
the sportsman nUnss tabes care to aim nt the head which 
if lie lilts the monkc) falls direct!) to the ground and the 
joung one comes down at the same time clinging to Us 
dead parent 

llie I uropcans along the coasts of Guinea often go into 
the woods to shoot monbc)5 and nothing pleases the nc 
grocs more than to sec those animals drop against which 
tilt) !ia\c the greatest ammosiit iltcs consider them and 
not without reason as the most mischicsous and tonnent 
mg creatures in the world and arc happ) to see their num 
hers destrojed upon a double account as well because they 
dread their deiastations as because the) loic their flesh 
Tlic monkc) which is alwais skinned before it is eaten 
when secNcd wji at n nepo (east looks so hke a child that 
an Luropcan is shockeu at the »er) sight llic tiaUies 
bowcicr who arc not so nice deiour it os one of the highest 
delicacies and nssiduousl) attend our sportsmen to profit 
b) t)ie spoil 13ut what the) arc chief)) astonished ot is to 
see our iraiclltrs carcfiill) taking the )oting ones nine whiit 
the) lease tlieni the old ones that are certain)) the most fit 
to be eaten Hicj cannot comprehend what adiantage can 
arise to us from educating or ktaping a little animal that 
b) experience the) know to be e*qinli) fraught uilli tncKs 
and imsclnef some of them hue uen been led to suppose 
tint waih a 1 md of pentrsc nflection we love onlv crea 
tures of tlie most misclucions kinds nml having seen us 
often bu) )oungnnd t4ainL inonkt)s thev have taken equal 
care to bnng rats to our fvclors olfenng them for sale and 
grcatl) disappointed at finding no purthaser for so hopeful a 
commodit) • 

Tlie negroes consider these animals as tlieir greatest 
plague and indeed thev do incredible damage when they 
come in companies to la) waste a field of Indian corn or 
nee or a plantation of sugar canes Tlic) carr) off ns much 
ns they are able and the) destro) ten tunes more than they 
bear awa) Tlieir manner of plundering is prett) much like 
that of the baboons ahead) nitiitioned m a gardtn One 
of them stands sentinel upon a tree while tht rest are 
plundering carufully and caatioiisl) turning on evtr> side 
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but partlculurlv to that on which theie is the great- 
est danger in the mean time, the lest of the spoilers 
pursue their uorlc with great silence and assiduity, they 
arc not contented uith the fiist blade of coin, oi the first 
cane that they happen to lay their hands on , they first pull 
up such as appear most alluring to the eye, they tuin it 
round, examine, compare it with others, and if they find 
it to their mind, stick it under one of their shoulders 
^Vhen m this mannei they have got their load, they begin 
to think of reticvating but if it should happen that the 
ouners of the field appear to mteirupt their depredations, 
their faithful sentinel instaiitl) give notice by crying out, 
IIoiip, Itoup, houp ' which the rest peifectly understand, 
and all at once throwing down the corn they hold m their 
left hands, scamper off upon three legs, carr}ung the re- 
mainder 111 the right If they are still hotly pursued, they 
llien are content to throw down their whole buiden, and to 
take refuffc amono; their woods, on the tops of which they 
remain m perfect security 

"M^ere ue to ^ivc faith to what some travellers assure us, 
of the government, policies, and suboidination of these 
animals, ue might perhaps be taxed ivith credulity, but we 
have no reason to doubt that they are under a kinc^f dis- 
cipline, uhich they exercise among each other. They are 
generally seen to keep together in companies, to march in 
exact order, and to obey the voice of some paiticular chie - 
tain, remaikable foi his size and gravity One species ot 
these, which Ml Buffon calls the ouarine, and which aie 
remarkable for the loudness and the distinctness of then 
voice, aie still more so for the use to which ^hey comert 
It “ I have fiequently been a witness, says Marg ave 
“ of their assemblies and dehbeiations Every dy, 
moimng and evening, the ouaiines assemb e 
to receive instructions. When al come g j 
among the number takes the highest p ace . ’a ^ 

malJa signal with his hand to the he 

Older to heaiken As soon as he se s P ^ 

begins his discouise, with so loud a voice, a J ^ 
manner so piecipitate, that, to hear 
one would think the whole 
same time however, duimg that 

mg, and all the rest obsem the mo.t proiound silence 
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When tins liia done, he rnnkis n «jcti ujlh the hand for the 
rest to rc^}} anti at Ihit iwhint tncy ntsc thur »ojecs to 
gethcr until b) another BignM of the hand they arc enjoined 
Biltncc llns they as nndilyohc) tjl! at lost the whole 
aasemhiy breaks up after Iicanng a rcjM.(jtton of the same 
preachment 

Tlic chief food of the monkc} tribe m fnnU the buds of 
tri.es or succulent roots nnd plants Tin.) nil like man 
stem fond of sweets nnd particularh tlic plersant juice of 
the palm tree nnd the sugar cine U'lth lliese the fertile 
rtgions in winch they arc brul stldom fail to supp!) them , 
but when It happens that these fad or that more nourishing 
food hccomes more agreeable tlicj cat insects ond norms 
and sometimes if near the coasts descend to tlic sea shore 
where the) cat ojstcrs crabs and shell fish Their manner 
of managing an ouster is irxtraordinar) enough, but it is too 
well attested to fail of our assent As the oj-sters m tlic tro 
pical climates arc gcnerall) larger tinn witli us thcmonkc)'8 
when thev go to the sea side pick Up a stone nnd clap it 
between the opening shells , thisprcunts them fromciosmg 
and the monkc) then eats the Bsh nt his ease TJic) often 
also draw cnbs from the water h) putting their Lid to the 
hole where that nnirnil takes refuge and tlic crab fastening 
upon It they withdraw it with a jerk and thus puU their 
prey upon shore Tlus habit of laj mg traps for other am 
mils makts liiem >cry cautious of being entrapped them 
Kelves nnd I am assured b) man) persons of credit that 
no snare how nicely bailed soticr will take the monkc) of 
the AVest India ishnds for hiving been accustomed to the 
cunning of man it opposes its iiatunl distrust to human 
artifice 

Tiie monkey genenill) brings forth one ut a tune and 
sometimes two Tlicy arc rartlj found to breed when 
brought oier into Guropc but of tliose that do they ck 
I iibit a lery striking picture of parental ifTcction The male 
and female are nc\er tired of fondling thtir young one 
Tliey instruU it with no little nssidiiitv and often severely 
conect It if stubborn or disinclined to profit by their 
example they hand it from one to the other and wlien 
the male has done shewing his regard the female takes 
her turn IVhen wild in the woods the female if sht 
hippens to have two, cuneg one on her hicJ nnd the other 
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in her arms • that on her back clings very closely, clasping 
its hands round her neck, and its feet aliout her middle : 
when she wants to suckle it, she then alters their position ; 
and that which has been fed gives jilace to the other, 
which she takes m her arms It often happens that she is 
unable to leap fiom one tree to another, when thus loaden; 
and upon such occasions then dexterity is veiy surprising. 
Tlie ivhole family form a kind of chain, locking tail in tail, 
or hand in hand, and one of them holding the b^ranch above, 
the rest swing dou n, balancing to and fro, like a pendulum, 
until the undermost is enabled to catch hold of the lower 
branches of some neighbouring tiee "iVlien the hold is 
fixed below, the monkey lets go that which was above, and 
thus comes undermost in turn ; but, creeping up along the 
chain, attains the next branches, like the rest; and thus 
they all take possession of the tree, without ever coining to 
the ground 

lAnien in a state of domestic tameness, those animals are 
very amusing, and often fill up a vacant hour, when other 
entertainment is ivanting There are few that aie not ac- 
quainted with theii various mimiciies, and their capricious 
feats of activity But it is generally in company with othei 
animals of a more simple disposition that then tricks and 
superior instincts are shown ; they seem to take a delight 
in tormenting them , and I have seen one of them amusing 
Itself for hours together, in imposing upon the gravity ot a 
oat Erasmus tells us of a large monkey, kept by bir 
Thomas More, that, one day diverting itself in his garden, 
where some tame rabbits were kept, played several of its 
nsnal pranks among them, while the rabbits scmcdy well 
knew what to make of their new 
mean time, a weasel, that came for very i 
than those of enteitamment, was seen f ““S ^ 
place in which the rabbits were fed, and 

arthfrr^l i 

Snf* ?rttT™n only add wL Father Carli, in 
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rection, than that of America ; but it is at last found capable 
of more various powers of imitation, and shews a greater 
degree of cunning and activity. 

Mr BufFon, who has examined this race of imitative be- 
ings with greater accuracy than any other naturalist before 
him, makes but nine species of monkeys belonging to the 
ancient continent; and eleven belonging to the new To 
all these he gives the names which they go by in their respec- 
tive countiies ; which, undoubtedly, is the method least liable 
to error, and the most proper for imitation 

Of the monkeys of the ancient continent, the first he de- 
scribes is the MACAGUO ; somewhat resembling a baboon m 
size, strength of body, and a hideous wrinkled visage- it 
differs, however, in having a very long tail, uhich is covered 

ivith tufted hair It is a native of Congo 

The second is the patas, which is about the same size 
with the former ; but differs in having a longer body, and 
a face less hideous . it is particularly remarkable for the 
colour of his hair, which is of a led, so brilliant, that the 
animal looks as if it were actually pamted 
hi ought from Senegal , and by some called the ? ed Afi ican 

Th?third of the ancient continent is the 
which he supposes the monkey which e 

CHiNOis to be a variety The one is remai a covers 

tail, and long beard ; the other, for a cap of ban Aat coders 

the Clown of the head, from whence / 

Both are natives of the East Indies , and ° 

Sfair. I'ness . 

The fifth IS the mona, or the cephus o ^ 

is distinguished by its with two white spots 

and red, and its tad is of an fte northern 

on each side at its inseition It is a name o 

parts of Africa monkey of St 

Ia^tdSnyishtd\)^^^^^^^ 

Its white breast and belly, and ^ ® 
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llie scvcnlb is the moustoc or white nose ilniin 
gujshcd by the whiteness of its bps from whence it has 
receded its name the rest of the face being of n deep blue 
It IS a nalne of tiic Gold Coast, and a rcij beautiful httle 
rmimal 

Tlie eighth IS the talapois , and may be distinguished 
as well b) its beautiful \*anct) of green white and vellow 
hair as by that under the c)C3 being of o greater length 
than the rest. It is supposed to be a natnc of Africa and 
the Kast 

Tlic ninth and last of the monhc)^ of the ancient conti 
nent, is the douc so called m Cochin China of srhich coun 
Irj It IS a natue Tlie douc sctms to unite the characters 
of all the former together with a long tail hKe the monhc> 
of a size as large as the baboon and with a flat fice like the 
ape it e>en rcsenibles the Amenean monhej-s mhaungno 
callosit) on its posteriors Tims it sctins to form the slisde 
b) which tlie monhc)*s of one continent art linked mth tho^e 
of the other 

Next come the monkeys of the new continent which as 
has been said difllf from tliosc of tlie old in the male of 
their nostrils m ihcir haimg no callosity on llieir posteriors 
and m their liaiing no pouches on each side of the jaw 
Thej differ also from each other a part of them making no 
use of their tails to hang by while others of them haic the 
tail yery strong and muscular and serving by ivaj of a fifth 
hand to hold bj Those with muscular holding tails oru 
called sAPAJOus those with feeble useless tails are called 
SACOiss Of the sapajous there are fire sorts of the sa 
goins there arc si^ 

Tlie first of the sapajous is the warise or the brazilias 
CUARIOA Tins monktj is as large as a fox with black long 
hair and rcmarkablt for the loudness of its \oice It is the 
largest of the monkey kind to be found in America 

Ilie second is the coAit which may be distinguished 
from the rest by having no thumb and consequent!) but 
four fingers on the two fore paws Tlie till however sup- 
plies the defects of the hand and with tins the animal 
shngs Itself from one tree to another with surprising 
rapidity 

The third is the sAJou distinguished from the rest of the 
sapajous by its jellowish flesh coloured face 
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The fourth is the sai It is somewhat larger than the 
sajou, and has a broader muzzle. It is called also the 
BEWAiLER, from its peculiar manner of lamenting when 
either threatened or beaten. 

The fifth and last of the sapajou kind, or monkeys that 
hold by the tail, is the samari, or aurora ; which is the 
smallest and most beautiful of all. It is of a fine orange 
colour, with two circles of flesh round the eyes. It is a very 
tender, delicate animal, and held in high price. 

Of the sagoins with feeble tails there are six kinds. The 
first and the largest is the saki, or cagui ; so remarkable 
for the length of the hair on its tail, that it has been often 
termed the fox-tailed monkey. It is of different sizes ; 
some being tnice as large as others 

Tlie second of this kind is the tamain; which is usually 
black, with the feet yellow. Some, however, are found all 
Over brown, spotted until yelloiv. 

Tlie third is the wistiti ; remarkable for the large tufts 
of hair upon its face, and its annulated tail. 

The fourth is the marikina j with a mane round the nec , 
and a bunch of hair at the end of the tail, like a lion. 

The fifth is called the pinch ; with the face of a beautiful 
black, and white hair that descends on each side of the face. 


like that of man. , ^ i 

Tlie last, least, and most beautiful of all, is the mico, an 
animal too curiously adorned not to demand a particu ar e 
scnption; which is thus given of it by Mr. Condamine 
“ That ” «5avs he which the governor of Para made me 
a pte’nt Jf t the only one" of its bnd ‘hat - seen 
in the country. The hair on its body was of a brautiful sil- 
ver colour, brighter than that of the most 
hair; while the tail was of a deep brown, inclining to black 
ness. It had another singularity more 
former; its ears, its cheeks, and lips, were hnctured mth so 

bright a vermilion, that one coal scarce j still ^Sive 

that It was natural I it a yea , withm sie-ht of 

when I made this description of it, • 

the coasts of France • all I couW then do ^i^Si a 
in spirits of wine, which might serv in my 

state as to shew that I did not m the least exaggerate my 

description.” 
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Of THE. MAKf 

The Hst of t)je monlvC) kind nrt the niakics , ha^e 

no other pretensions to bt, pheed in this class except that 
of Inwng liands like the former nnd making use of them to 
climb trees or to pluck their food Armmls of the hare 
kind indeed arc often seen to feed llicrnsthcs mlh their 
fore pan's hut the) can hold nothing m one of them singl) 
and are obliged to take up nhateicr the) eat in both at 
once but it is otbcrnisc nitb the niaki ns uell as the 
inonkc) kinds the) seize their food suth one hand pretty 
milch like a man and grasp it with great ease nnd firmness 
Tlie maki therefore from tins conformation in its liands 
both before and behind approaches iicarl) to the monkey 
kind but in other respects such as tlic make of the snout 
the form of the cars and the parts lint distinpiish the 
sexes it cnlircl) difltrs from them 'Ilierc are mans dif 
ferent kinds of these animals all snijing from each otlier 
in colour or size but agreeing in the human like figure of 
their hands and feet and m their long nose nliicli some 
\ hat resembles that of a dog As most of ibcsc arc bred 
m the depths of the forest* see know bttle more concerning 
them than their figure flicir is of Ining their povser of 
pursuit and escape can onl) be supposed from llie analog) 
of their corformalion somewhat to resemble those of the 
monkey 

Tilt first of this kind is the siococo a beautiful animal 
about the size of a common cat but tlic bod) and limbs 
slenderer and of a longer make It has a ser) lorg tad 
at least double the length of its bod) it is coiered with 
fur and marked ahematel) with broad nogs of black and 
white But what it is chicll) remarkable for besides the 
form of Us iiands nnd feet is the largeness of its e>es which 
are surrounded with a broad block space nnd the length of 
the hinder legs which b) for exceed those before hen 
U sleeps It brings Its nose to its bell) and Us tail over its 
head '\^nien it pla)8 it uses a sort of galloping wath its 
tail raised 01 er Us back wluch keeps conUnuall) in motion 
The head is coiered mth dark ash coloured hair the back 
and sides with a red ash colour and not so dark as on the 
head and the whole gloss), soft and delicate smooth to 
tlie touch and standing almost upright like the pile of leliet 
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It is a native of Madagascar, appears to be a harmless 
gentle animal , and though it resembles the monkey in many 
respects, yet it has neither its malice noi its mischief, 
nevertheless, like the monkey, it seems to be always in 
motion; and moves, like all foui -handed animals, in an 
oblique diiection 

A second of this kind, which is also a native of Madagas- 
cai, is the mongoz ; which is less than the foirner , with a 
soft glossy lobe, but a little cuiled The nose also is thickei 
than that of the mococo , the eyes are black, with orange- 
colouied elides lound the pupil, and the tail is of one uni- 
form colour. As to the rest, it is found of various colours ; 
some being black, others brown ; and its actions somewhat 
resemble those of a monkey 

The VAB.I IS much laiger than either of the former ; its 
hair is much longer, and it has a kind of ruff round the 
neck, consisting of very long hair, by which it may be easily 
distinguished fiom the rest It differs also in its disposition, 
which IS fierce and savage , as also in the loudne^ of its 
voice, which somewhat lesembles the i oaring of the lion 

This also IS a native of Madagascar ^ 

To this tube we may refer a little four-handed animal, 
of the island of Ceylon, which Mr. Buffon calls the lori ; 
very remarkable for the singularity of its figure us is, 
of all other animals, the longest in proportion to its size ; 
having nine vertebrae in the loins; whereas other quadiu- 
peds have only seven =«= The body appears still long 
by having no tail In other respects, 7 

the Makf kind; as well in its hands and feet, f 5"° ^ 
and in the glossy qualities of its hair It is about the size 
of a squnret and appears to be a tame, harmless little 

animal. 

OF THE OPPOSSUM, AND ITS KINDS 

To these four-handed animals of the 
ue may add the four-handed animals that 

their hands like the former, as we as^ lower 

fill up the chasm k?nd, in some measure, 

orders of the forest As the Maki Kina, 

<274 
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ficcm to unite t!ic fox nntl tlic monl^cy m tlicir figure and 
aizc 80 tlicae «eem to unite the monkey and tJic rat Tlicy 
ore all Itss tlian the former they ha>c long tails almost 
bare of liair, and their fur ns well ns tlitir shape seems to 
place them near the nt bind Some ha\c accordingly 
ranked them in that class but thur bung four handed is 
a sufficient reason for placing tlicm in the rear of the 
monkeys 

Tlic first, and the most remarkable of this tnbe is the 
orrossuM an animal found both in North and Soulli Ame 
nca of the fiiic of a small cat Tlic Iicad resembles that of 
a fox it has fifty teeth m all but tno great ones in the 
midst like those of a rat Tlic eyes are little round clear 
Indy and phetd upright the cars arc long broad and 
transparent, like those of the rat kind , its tail also m 
creases the Bimditude being round long a little hairv in 
the beginning but ouite naked towards the end Tlic fore 
Ieg« are short being about three inches long while tliose 
behind arc about four Tlic feet arc like hands each 
holing file toes or fingers inth white crooked nails and 
nthcr longer behind than before But it is particular in 
this animal tnat (he thumb on the hinder legs w-inls a nai’ 
iihereas the fingers an, famished nith claued nails ns 
usual 

But that which distinguishes this animal from all ollien 
and iihal has excited the wonder of mankind for more than 
two centuries is the extraordinary conformation of its belly 
as It is found to haie a false womb into which the young 
when brought forth in the usual manner creep and conli 
nue for some days longer to lodge and suckle securely 
^is bag if ue may so call it being one of the most extra 
ordinary things in natural history requires a more minute 
description Under the belly of the femalt. is a kind of slit 
or opening of about three inches long, this opening is 
composed of n skm which makes a bag interoany that is 
coiered on the inside with hair and in this bog are the teats 
of the female and into it the young when brought forth 
retire either to suckle or to escape from danger ^is bag 
has a power of opening and shutting at the wall of the am 
mal and this is performed by means of seieral muscles and 
two bones tliat are fitted for tins purpose and tliat are pecu 
bar to tins animal only These bones are placed before the 
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OS puhts, to which they arc joined at the base; they are 
about two inches long, and grow smaller and smaller to 
their extremities. These support the muscles that serv^e to 
open the bag, and give them a fixture To these muscles 
there are ajitagonists, that sene in the same manner to shut 
the bag; and this they perform so exactly, that in the 
li\ing animal the opening can scarcely be discerned, except 
when the ‘^ides arc forcibly drawni asunder. Tlie inside of 
this bag is funiishcd with glands that exude a musky sub- 
stance, winch communicates to the flesh of the animal, and 
renders it unfit to be eaten It is not to be supposed that 
this is the place where the 50ung are conceived, as some 
haic been led to imagine; for the oppossum has another 
womb, like that of the generality of animals, in which gene- 
ration is performed in the ordinary' manner. Tlie bag w'e 
ha^e been dcsciibing may rather be considered as a supple- 
mental womb. In the real womb, the little animal is partly 
brought to perfection ; in the ordinar)’’ one, it receives a kind 
of additional incubation ; and acquires, at last, strength 
enough to follow the dam wherever she goes. We have 
many reasons to suppose that the young of tins animal aie 
all brought forth prematurely, or before they have acquired 
that degree of perfection which is common in other qua- 
drupeds The little ones, when first produced, are in a 
manner but half completed ; and some travellers assert, that 



lead, still alive, and all clinging to the teat i J 

% It is probable. “ bS 

he false womb, they seldom stir 

^lore advanced, 5 their retreat, except in cases 

md at last seldom make agreed in their 

)f necessity or animals take to continue in 

gestation there rs no drfficnltp 


AVIM\IS OP 


333 

jn opening t!jc b^g in wlncti llic) nre concealed may 
be rtclionid examined nnd bnndled, uithout mueb tncon 
atnicncc for tht) keep fixed to tlic tent and cling there a< 
firm as if tbo) made n part of the bod) of the mninal that 
bears them Wlitn tlic) arc growat stronger, the\ drop 
from tlie teat into tlic bag m wbicb tlit^ arc conlaintd , and 
nt last find their my out in aearcb of more copious sub 
sistcncc Still Ivowcatr the false Ik.II) serves them for a 
retreat citiitr when the) want to sleep or to fuckit or when 
the) arc pursued b) an entm) llic dam on such occa 
sions opens her bag to rtccuc them winch the) enter 

- I . . 1 - 1 . - , -Para formidine lurpl 

&candunt rurtui cquum et nou conduntur {a alia 

Tlic oppossum when on the ground is n slow lielplcss 
animal the formation of its bands arc nlonc aufiicienl to 
slicw Its incapacity of running watli an) digrcc of swiftness 
but to counterbalance tins inconvenience, it climbs tnxs 
With great ease and expedition • It chitfi) subsists upon 
birds and Indes among the leaves of the trees to seize them 
b) surjinsc It often also hangs bv tlic tail w Inch is long nnd 
muscular and m this situation tor hours together walh the 
head downu-irds U keeps vvatclung for its prc) If any 
ksser animal which it is able to oicrcome passes under 
nealli it drops upon it with dcndl) aim nnd quickl) deiours 
It By means of its tail the oppossum also slings from one 
tree to another, liunts insects escapes its pursuers and pro 
vidcs for Its safit) It seems to be a creature tint Jnes 
upon vegetables ns well as animal substances roots sugar 
canes the bark and eicn the haves of trees It is ca«d) 
timed but it is a disagreeable domestic ns well from its 
stupidit) and figure ns its scent which howcicr fragrant in 
small quantities fads not to be ungrateful when copioiisl) 
supplied 

An animal greatlj resembling the former is the m vr 
MOSE which IS found in the same continent It seems only 
to difier m size being less and instead of a hag to receive 
its joung has only two longitudinal folds near the tlnghs 
wi hm which the young which are prematurely brought 

* Buffon >ol XXI p 174 
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forth, ns in tiic last inshince, continue to suckle The joung 
of tiu’se, when first pioducetl, are not above the size of a 
bean ; hut continue ‘^ticking to the teat, until they have 
armed at greater inalurit} 

'I’he cttfiroiJN is soinewliat largei than the formei, and 
a good deal resembling it in habits and hgine, except that 
its snout IS more pointed, its tail longei in piopoition, and 
Its colour dirferent lieiiig of an ash, somewhat inclining to 
udlou , houeici, I slmiiid suppose it to be only a vaiiety of 
the former 

To this mnnhei ue ma^ add the piiilvnger, so called by 
Mr Bunon : a good de.il resembling the forniei, but distin- 
guished h\ the fashion of its hinder liands ^ the thumb and 
fore-finger being jonied togethci, except at the extiemities 
Tins animal is about tlic si/e of a r.it, and has, accoidmgly, 

by some, been tailed the UAT or SURINAM 

The Inst animal of this class is called, by Mr Buffon, 
the r\RviLR This cxtiaordniarj' little animal resembles 
the former, m baling four hands, and a long tail , but it 
diTers verv much in tlie extreme length of its hmdei legs, 
uhiclt aiJ longer than the rest of its whole body il e 
bones of that part of tlic foot called the faj'sns, 
so verv long, that from thence the animal has leceived its 

is ..aKccl .n tbe m.ddle andtajryon y at both 
eMrcmit.es its Iw.r is woolly, soft, and of a deep 
As to tlic rest, it is ii.iKiiown fiom wbat “”" 0 ^ 

was broiigl.t; l.ut H.c iiatiiiabst 'vbom n'" 

description, suiiposes it to be a native of , 

From tills gel.e.al ilesciiption of tmTiZ 

peiceive ubat few adv.antages tbe j ‘ many great 

tbose organs, that, in nwm tbeir food 

and useful purposes Ine nei ^ the biancbes, 

from the trees, tbe capacity o branches into a wea- 

and at most of -’-r&rst" 

pon of olfence, are tiie nigiic i„thprto been employed 
?nd tbe only use tben h»ds '.ave MiertoJ^^^^ 

in , and yet ^ indicate the dominion of man- 

bands alone are sutoen ^„,3ted rea- 

Kind over otbei animais , m happier confer- 

son, IS nothing mo.e f I. : L^nVy would, 

mat, on l.owevei, were * , tneir fingeis 

in some instances, be mor 
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nre smaller nnil in some of tlicin mort fmtl) foniinl than 
owTfi lo ft «f purposes might thu not be cm 
pio^Lfi if Ihcjr pnners tttn. proptrl) exerted ’ JljoscuorlvS 
umthftc from the largeness of our fingers art obliged to 
go clumsil) about, out of these could very tnsd) pirform 
ftilh ilie utmost exactness and if liit finentss of the hand 
assisted reason an ape noultl be one of the most reasonable 
beings in the creation Hut these ndmirahl) formed machines 
arc almost useless both to mauknut and themsches, and 
contribute little more to the happiness of nrnrna) life than 
the paws of the loucst quadrupled Jlicj arc supplied in 
deed uith the organs hut they uaint the mind lo jmt them 
into action it is llinl reasoning principle fllont wth uhich 
man has Ken endoned that can adapt sttinint,!) opposite 
causes to coutUT m t\xe same general design and even uhtie 
the organs arc deficient that can suppK ihtir place b) the 
mtcnention of assisting instruments \\ here reason pre 
sails ue find that it scarcU) matters uhat the orpns ore 
that give It the direction the being fiirnislied uith that 
principle slid goes fotavard stcaihl) and umfomiU success 
fid urcahs rtirougli cier) ohstneh and becomes master of 
cicrj enterprise I base seen a man uathnul lianils or legs 
convert h) practice his \crj stumps to the most come 
iiient puqjoses and natb these clumsy msinimcnts perform 
the most astonishing feats of dextentv V/i, «\a\ therefore 
conclude that it 13 ilic mmd nlone lint gives a master to the 
creation and that if a bear or a liorsc uen- endowed uitli 
the same mteiicets tint have been given to man the hard 
ness of ft hoof or the avvlcwardness of n paw would be no 
obstacle to tbeir advancement m the arts of dominion or of 
social fehcitj 

fNcarly dbed to Ojc last lninl m hnvinij ft pouch for the accunlj of 
Jlsjounc tot tliff" nn? m imnj otier particulars is IheKANOisoo a 
native of New Ilolhn I fir t d icovercd by Captain Cook m tho year 
I’’ 0 Its si«e (s at least it at of a foU ^rown ehcep h\»t there u a rtf 
markable disproportion in its shape tl c head nn 1 neck hems very mall 
while tic lower parts gradually ddat to a aerj great size thcforclegs 
nre hardly nineteen mcl es long vrhilc the I mder ones measure three 
feet nine inches accordingly this anvroal \ cccons ts of vast spr pgs 
or bound « 
tail 14 wf 
gle W w 

one at a time) at Jirst ha dly exceed an Inch in length nd in the e rly 
pe lods of their growth resile entirely within the pouch of the dam 
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CHAP. 11. 


OF THE ELEPHANT 


Having gone through the description of those quadiu 
peds that, by lesembling each other in some striking paiti- 
cular, admit of being grouped together, and consideied un- 
der one point of view, we now come to those insulated sorts 
that beai no similitude with the rest, and that to be dis- 
tinctly described must be sepaiately considered. 

The foremost of these, and in eveiy respect the noblest 
quadiuped in natuie, is the Elephant, not less remaikable 
for its size than its docility and understanding AH histo- 
rians concui in giving it the chaiacter of the most sagacious 
animal next to man , and yet, weie we to take our idea of 
its capacity fiom its outwaid appeal ance, we should be led 
to conceive veiy meanly of its abilities The elephant, at 
fiist view, piesents the spectator with an enormous mass of 
flesh that seems scarcely animated Its huge body, coveied 
with a callous hide, without haii , its laige mis-shapen legs, 
that seem scaicely formed foi motion, its little eyes, laige 
eais, and long tiunk, all give it an air of extreme stupidity. 
But our piejudices will soon subside when we come to 
examine its histoiy , they will even serve to increase our sur- 
prise, when we consider the various advantages it derives 
from so clumsy a confonnation 

The elephant is seen fiom seven to no less than fifteen 
feet high. Whatever care we take to imagine a large ani- 
mal before-hand, yet the first sight of this huge creatuie 
nevei fails to stnke us with astonishment, and in some mea- 
sure to exceed our idea Having been used to smaller ani- 
mals, we have scai cely any conception of its magnitude ; for 
a moving column of flesh, fourteen feet high, is an object so 
utterly different from those we are constantly presented uatfi, 
that to be conceived it must be actually seen Such, I oJh. 
wcic the suggestions that naturally arose to rno when I ntst 
saw this animal, and yet for the sight of winch I had taken 
care to prepare my imagination I found niy ideas fail as 


They feed on vegetables, drmk by lapping, and burrow under ground 
The Rat Kanguroo differs from the above, being only about the size of 
a rabbit, and is far less elegant and pleasing J 
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sbotl of u-t rt^l fiizc fts the) <!ul of »U renl fi:;«rc ncit1n.r tlie 
jjicturcs I hid stcn nor the desenpljons I hid read gi'ing 
me adequate conctpttoni of either 

It v\ould therefore he impomWc to put nn idea of tins 
aniunls fgure h) n description nhicli, tsen nsstslcd by 
the nrt of the cngraier mil bwl confusedly represent the 
ongiml In genenl it mny be obsersetj that the forehead 
IS \er) high and nsnip the cars terj large and d(f>endent 
the e>es extremeU small, the proboscis or trunk long the 
both round and full the back using m an arth and the 
uliole atuinnl short in proportion to its he ght Tlic feet 
are round at the bottom on cath foot there arc fixe flit 
honn risings vehich cem to be the extremities of the toes 
but do not appear outv\ irdh Ihe hide is nillimit hair 
full of ficmtches and scars ninth it rcexius m its passage 
tlirough t)»ek noods and thorwy p)an.s flic end of the 
till there is a tnft of hair a foot and half long nie female 
IS less than the m dc and the ndder x% belnecn the foa legs 
I3ul a more acenratc as ntll m a more entertaining dtscnp 
tion of tlic parts mil iiatunUy occur in the histoi) of their 
uses 

Of all quadfiipcels the elephant is the strongest asnell 
as the largest and )et in tv stale of nature it » neither 
fierce nor formidable • Mild peaceful and braie it neier 
abuses its poner or its strength and onlj uses its force for 
its oun proteetion or that of its eommuniti In its niitne 
deserts the clepliant is seldom seen alone hut appears to be 
a social fncndl) creature Tlic oldest of the conipans con 
ducts the band that nhich « next in scniont) brings tip the 
rear Tlic joiing the ncak and the sickU fill into the 
centre iihdc the females carry their loung and ke*cp them 
from falling hj means of their trunks llitj inamtaiii this 
order onJ) in dangerous marches or nlitn they desire to feed 
in cultivated grounds they moic wath less precaution m the 
forests and solitudes but uatboiit ever separating or re 
moiang so far asunder as to be incapable of lending each 
other any requisite assistance Nothing can he more for 
itiidable than a drove of elephants as the) oppear at i dis 
tance m an African landscape wherever they mareh the 
forests seem to fall before them in their passage they bear 

* I ha c extmete I the p eWest part of th s <lc crtption from "Mr 
JJuflbn n here I add 1 tuarX ntth caamiiu thus * 
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down the branches upon wliicli they feed, and if they enter 
into an enclosure, they destroy all the labours of the lius- 
handinan in a \cv\ short time Their invasions are the 
more disagreeable, as there is no means of repelling them , 
since It would require a small army to attack the wdiole drove 
wlien united It now and tlien happens that one or two is 
found lingering behind the lest, and it is against these that 
the art ,>nd force of the hunters are united , but an attempt 
to molest the whole bod\ would ceitainly be fatal They 
go foninrd direct!} against him who offers the insult, stnke 
him with then tusks, sei7c him ivitb their trunks, fling him 
info the air, and then trample him to pieces under their 
feet. 35ut tbe\ arc thus dieadful onl} when offended, and do 
no manner of personal injur}- when sufiered to feed wuthout 
inteiruption It is even said that they are mindful of inju- 
ries reccned, and when once molested by man seek all 
occasions for the future to be revenged , they smell him with 
tbcir long trunks at a distance, follow' him with all then 
speed upon the scent ; and though slow' to appearance the} 
are soon able to come up w ith and destroy him 

III their natural state they delight to live along the sides 
of rnen>, to keep in the deepest vales, to lefiesh themselves 
in the most shad> forests and waten' places Tliey cannot 
In e far from the water, and they always disturb it before 
the} drink 7''hey often fill then trunk with it either to cool 
that organ, or to divert themselves by spurting it out like a 
fountain Tbc} are equally distressed by the extremes of 
heat and cold , and to avoid the former, they frequently take 
shelter in the most obscure recesses of the foiest, or often 
plunge into the w'atei, and even sw'im fiom the continent 
into islands some leagues distant fiom the shore 

Their chief food is of the vegetable kind, foi they loathe 
all kind of animal diet When one among their number 
happens to light upon a spot of good pasture, he calls the 
lest, and invites them to shaie in the enter tainment , but it 
must be verj' copious pastuie indeed that can supply the 
necessities of the w'hole band As w'lth then broad and heavy 
feet they sink deep wherever they go, they destroy much 
moie than they devour, so that they aie frequently obliged 
to change their quarters, and to migrate fiom one country to 
another The Indians and negroes, w'ho are often incom- 



Tiir LUPH\NT 


304 

inotktl b\ s\tch \j8jtnnts do all the) can to ketp ax^^) 
mnhing loud nojsts and large firts round ihtir enUmted 
grounds but these prtcaulions do not nlunjs succetd , the 
tlcplniUs often bretk through their fences dcslro) tlicir 
uliole Inncsl nnd overturn their little Inbitilions When 
the) Iwe silisfied thcmscUcs nnd trod down or desoured 
uhnteur h) in their m) the) then retreat into the uoods 
in the same orderl) manner m nluch tlic) made their 
irruption 

Sucli are tlic hahits of this animal considered in a social 
hglit , nnd if uc rcgnrd it ns an indiMdnnl we s!i dl find its 
poaers still more CNtnordmai) Willi n ten nukivardap 
jiennnce it possesses all (lie senses m grot perfection and 
is cnpnble of npj>l)ing them to more usiful jmrposcs than 
anj otlier quadruped ihe clepliant as ue obsened has 
ter) small e)es when compared to the enormous hulk of 
its hod) Ihit though their minuteness mat at first sight 
appear deformed \et when tte come to examine tlitiii 
the) arc seen to cxluhit a \anct) of eacpre^ssion nnd to dts 
coter the tanoiis sensations ttuh ttliich it is iiioted It 
turns them tsitli attention and friendship to its master, it 
seems to reflect nnd deliberate nnd ns its passions slonl) 
succeed each other their tarious ttorkings are distinctly 
seen 

^riie elephant is not less remarkable for the excellence of 
its hearing Its ears arc extremcl) large and greater m pro 
portion than eacn those of on ass ilic) are usualU de 
pendent, but it can readily raise and inoic tlieni rhe) 
sene also to wipe its c)C3 nnd to protect them as;nmst the 
dust and flies that might olhennse incommode them It 
appears delighted nilh music onn ^erj readil) learns to beat 
time to mo\c in measure and even to join its \oicc to the 
sound of the drum nnd the tninipct 

Tills animal s sense of smelling is not only exquisite but 
It IS \n a great measure pleased a\ith the same odours that 
delight mankind The elephant gathers flouers mth great 
pleasure and attention it picks them up one b) one unites 
them into a nosega) nnd seems charmed mth the perfume 
The orange floutr seems to be particularly grateful both to 
Its sense of taste and smelling it stnps the tree of all its 
lerduve and eats every part of it even to the bandies 
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themselves It seeks in the meadows the most odoiifeious 
plants to feed upon , and in the woods it prefers the cocoa, 
the banana, the palm, and the sago-tiee, to all others As 
the shoots of these are tender, and filled with pith, it eats 
not only the leaves and the fruits, but even the branches, the 
trunk, and the whole plant to the veiy loots. 

But it is m the sense of touching that this animal excels 
all others of the brute creation, and perhaps even man him- 
self The organ of this sense lies wholly in the trunk, which 
IS an instrument pecuhai to this animal, and that seives it 
for all the purposes of a hand The trunk is, piopeily speak- 
ing, only the snout lengthened out to a gieat extent, hollow 
like a pipe, and ending in two openings, oi nostiils, like 
those of a hog. An elephant of fourteen feet high has the 
trunk about eight feet long, and five feet and a half 
cumfcrencc at the mouth, where it is thickest It is hollow 
all along, but with a paitition running fiom one end ot it to 
the other, so that though outwardly it appears like a single 
pipe. It is inuardly divided into two This fleshy tube is 
composed of neiwes and muscles, coveied with a proper skin 
of a blacKisli colour, like that of the lest of the body It is 
capable of being moved m every direction, of being len^h- 
ened and slioitened, of being bent and 
as to embiace any body it is applied to, an ye 
that notlnng can be torn from the gripe To aid the force 
of this grasp, there aie seveial little eminences, like a catei- 
pillar’s feet,* on (he underside of tins ^ 

without doubt, contilbute to f tank tte 

well as to the fiininess of the hold „ tube and 

animal breathes, drinks, and smells, as tliiough a tube 
at the very point of it, just above the nost.i s, theie k 
extension ^*0 skin, about five inches , 

a fingei, and winch, m fact, «rs “1 the pmposes ot ^ 
for, with the rest of the extiemity of ^ 

of assuming Lffeieidforins at wik and consequendy^;^^ 

ing adapted to the ^mutest j j^nots of 

elephant can take a pm fiom g j j 

a rSpe, unlock a doo^ and even eha- 

SS ra’boS m -eiy X “em*: 

;^:;^^reyt^nlf;"b: :Keii!S studiously cast down 
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upon till, unluiff Jiml cxhibiliii^ nn ft[ip(nnncc ofgrint J^ill 
iiul cnulition It lomttinitH Imppcni tint tin. object n 
too hr^jt. for tlit trunk to cnsp in jiuch n n^e tlic tltplnnl 
uinkc use of nnnthtr ixpalitnt m mlminblc tw nnj of tlic 
foruKr It flpplu.1 tilt txtreimt) of llit tr\mk to llit surface 
of tilt object luul sutkin^ up 1(5 brtntli lifts nnil sustnms 
siicli 0 tujglit ns tlic air tn that cast is mpiblt of ktcimng 
suspended In tins in inner tins iustnirntnt is usifu) in 
most of the nurposts of lift it « nn orgnii of sinclling of 
toucliin^ and of Biietioii u not onU proiidcs for tlic nni 
mil s ntcissiiits nnd comforts but it nlso sents for its orna 
iiitiit nnd dtftnct 

Hut though tilt elephant be thus nduurabi) Btipphcd b) 
Its tnink )tt with rtsptct to Iht rest of its cnnfonnntion it 
IS iiiiuitidj null Iitipless 'Jlit mck is so short tint it can 
scnrctl) turn tlit be id and must ubicl rntmd in order to 
discoicr nn ciiemj from btbtnd ^lie bunters tint attack it 
upon tint quarter generally thus tscapt ibc effects of its in 
dignaUon and find time to rcncu tbtir nss'iuUs while the 
tleplnnt is teirnmg to fact them flic legs arc indeed not 
so mfltxiblt as the ntcl jtt thc} art set) stiff and bend not 
uitlioiit difTicult) Tliost before actin to bt longer than the 
binder but upon being iiicxsurcd are found to be some 
thing shorter Ilic joints bj wlncb tliej bend are ncarlj 
m the inuldle like tlit knee of n nnn nnd the great bulk 
which the) arc to support makes tlieir flexure ungnml) 
IVliilt the tlepliant is )oung it bends the kgs to he down 
or to rise but wlieii it groirs old or sickk this is not per 
formed without liuiinn assistance nnd it becomes conse 
qiientl) so mconunient that the animal clioo'scs to sleep 
stnnding 'I’lie feet upon which these mass) columns are 
supported form a base scarce!) broader than the legs they 
sustain Tlic) arc dwided into fnc toes which are coiertd 
beneath tie si in and none of which appear to the tie a 
kind of protuberanct like claws are onl) obsened nliicli lair 
in number from ibret to fwt Hie apparent clans I'ar) the 
internal tots arc constant!) the same Hie sole of the foot 
13 furnislied with a skin ns thick und hard as horn and winch 
complefel) coiers the whole under part of the foot 

To the rest of the elephants incumbrances ma) be added 
it enormous tusks which are unseniceibk for clieuing 
and are only weapons of defence Tiiese as the aninul 
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glows old, become so heavy, that it is sometimes obliged to 
make holes in the walls of its stall to rest them in, and ease 
itself of the fatigue of their support It is well known to 
what an amazing size these tusks grow, they are two in 
number, proceeding from the upper jaw, and are sometimes 
found above six; feet long Some have supposed them to be 
rather the horns than the teeth of this animal , hut, besides 
their greater similitude to bone than to horn, they have been 
indispuhibly found to grow from the uppei jaw, and -not 
from the frontal bones, as some have thought pioper to 
assert * Some also have asserted, that these tusks are shed 
111 the same manner as the stag sheds its horns , but it is 
\eiy probable, from their solid consistence, and from their 
accidental defects, which often appeals to be the effect of a 
slow decay, that they are as fixed as the teeth of other ani- 
mals are generally found to be Certain it is that the ele- 
phant never sheds them in a domestic state, but keeps them 
till they become inconvenient and encumbersome to the last 
degree. An account of the uses to which these teeth aie 
applied, and the manner of choosing the best ivory, belongs 
rather to a liistor}^ of the arts than of nature 

Tins animal is equally singular m other parts of its con- 
formation ; the lips and the tongue in othei f 

to suck up and direct their drink or their food, ^ 

elephant they are totally inconvenient for such puiposes , 
and it not only gatheis its food with 

itself with water by the same means. ^ ‘ e {yjth 

I have seen it frequently, it takes up a small wisp of it with 
the" unS turn^ -d shapes it vvath tl-tnistrumen 
time, and then ^-ets it ^ 

'T1.S 

swallowed, and more resembling 

tsfoT:Vot"nnerofdi^^^^ 

ordinary Foi this purpose the that 

trunk into the water, suc's ^ 

great fleshy tube its mouth, as if it 

the trunk full, and turning P ^ 

intended to swallow trunk and all, it cluves f 

. j Tstirtn of the skeleton of this animal 
* See Mr Daubenton s description 

VOL II — 39-40. ^ ® 


Tiir rjrpiiAST 


m 

the opLnmg of Uit- 'vim! |>i|h. ilit trunk bting m tliM 
position and still full of u-iicr the tlcplnnt then blous 
slrongl) into it nt the other tml «hir!i forces the waUr it 
contims into the throal» down wlitcli it is heard to pour 
until n loud gurgling noise which continues till the whole is 
blown down 1 rorn this manner of dnnking some liarc 
been led into nn opinion lint the )oung thplnnl sucks with 
its trunk, and not isith its mouth tins howeser is n fact 
which no trnseller Ins hitherto had nn opportunit) of seeing 
and It must be referred to some future accident to deter 
mine • 

'Ilie bide of the elephant is as remarkable as anj other 
part It 15 not eoscred o\tr with Inir ns in tlie generality 
of ejuadrupeds but is nearly bare Here and there indeed a 
ft IV bristles are set n growing in the scars nnd wrinkles of the 
body but scry thud) scattered o\cr the rest of the skm, but 
in general the head is dry rough nnd wnnklet! and re 
sembhng more the bark of nn old tree than tbe skin of an 
animal Ibis grows tliicker cicry year and bi a constant 
addition of substanec it at length contracts tliat disorder welt 
knowai by the name of the elephantiasis or Arabian Icpross 
a disease to which man os util as the elephant, is often sub 
ject In order to pretent this the Indians nib the elcpliant 
with oil and frequently bathe it to preserve its pliancy To 
tbe inconveniences of this disorder is added another nnsmg 
from tbe great sensibility of those parts that ore not callous 
Upon these the flics settle in great abundance nnd torment 
this animal unceasingly to remedy which the elephant tnes 
all its arts using not only Us tad and trunk m the natural 
manner to keep them off but even takes the branch of a tree 
or a bundle of hay to strike them off watli ^^^len tins fills 
It often gathers up the dust With its trunk nnd thus covers 
all the sensible places In this manner it has been seen to 
dust Itself several times a day nrd particularly upon leaving 
the bath 

AVater is as necessary to this animal ns food itself AlHien 
m a state of nature the elephant rarely quits the banks of 

* The young elephant U is n«»r known Iocs not suck by the trunk 
'' quailrujwits tluring v hich Ihe 

the head It is hov e«er hi^hlv 
that they do not attach them 
selves to tbe r dams in particular but suck indiscritnin t Ij the females 
of the V hole herd 
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the rivei, and often stands in watei up to the belly In a 
state of seivitude, the Indians take equal care to provide a 
piopei supply , they wash it with great address , they give it 
all the conveniences foi lending assistance to itself, they 
smooth the skin with a pumice-stone, and then rub it over 
with oils, essences, and odours 

It IS not to be wondered at that an animal furnished with 
so many vaiious advantages, both of strength, sagacity, and 
obedience, should be taken into the service of man We 
accoidmgly find that the elephant, from time immemorial, 
has been employed either foi the purposes of labour, of war, 
or of ostentation , to increase the grandeur of eastern princes, 
01 to extend then dominions We have hitherto been de- 
scribing this animal m its natuial state , we now come to 
consider it m a different view, as taken from the forest, and 
reduced to human obedience We are now to behold this 
brave harmless creature as learning a lesson from mankin , 
and instructed by him in all the aits of war, massacie, and 
devastation We are now to behold this half-reasoning 
animal led into the field of battle, and wondeiing at those 
tumults and that madness which he is compelled to inciease 
The elephant is a native of Africa and Asia, being found nei- 
ther 111 Europe noi Ainenca In Afiica he still letains his 
natural liberty The savage inhabitants of that part of tl e 
world, instead of attempting to subdue this powerful creatine 
to then necessities, are happy m being ^ c o , 

selves from his fury Formerly, indeed, f ^ 

dour of the Carthaginian empire, elephants i^re 
then wars, but this was only a transitory 
power m that part of the g obe, the 

long since "" Howevei, there are no 

among them from his devastations x ,,T.pqent there 

elephfnts pa.ts 

being none found on tins siue u p-reat num- 

Jhe nvei Senegal Good Hope, as aell as in 

hers, and so down to the <^ap reeion they ap- 

the hea.t of the country I"*'* “Hthef^art i the 
pear to be more numerous la retired into 

world They aie theie less of Ins im- 

the heart of the forests, down to ravage his 

FSho^fs same haughty dis- 
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dMW which the) aheu to other nnimah and consider him 
n 'm\schit\o\i5 htlk living Unt fc'\r» to them 

open!) 

But nlthougii these 'inimiN nrt, moit plentiful in Afnea 
It IS onl) m ^\!$m that the gmtut cltplmiils arc found and 
rcndcrcu suhstnicnl to hminn command In Africa the 
largest do not cxccc*!! ten ftet high , iit Asm ihti arc found 
from ten to fifteen 'llicir pnct increases m proportion to 
tlieir size and hen tht\ cxcc'csl a certain hulk hhejcutli 
their >3luc llun rises as the fann is pleased to rttimnle 
llie largest are entireU lept fur the strMce of pnncei 
and are miintaincd wjtli tlic iilinost magnificence and at the 
greatest expense Hic usual colour of the eleplmnl is a 
dusk) hl^ck hut some arc fiaid to i)c wiiitc and the price 
of one of these is inestinnhle Such a one is pectdnrh ap* 
preprinted for tlic iiionnfclis onn nding he is kept in a 
palncc atlendexl hs the nobles and almost adored b) the 
people • feoiiiL hare snid that these sshitc tlcphanls are 
Inrger than the rest others assert that this an less and 
still others entirel) doubt their existence 
As the art of war is but \er> uule miproxed in Asm there 
are few pnnccs of the t-ast who do not proaire and mam 
tain as main elcplmnls as thos are ahU and place great con 
fidence on their assistance in an engagement hor this pur 
pose the\ are obliged to take them udd in their mine forests 
and tame them for the cleplnnl never breeds in a state of 
senitudi It is one of the most striking peculianties in this 
cxlnordinars creature that hts generative powers totall) ful 
when he conies under the dominion of man as if he seemed 
unwilling to propagate a race of slaves to increase the pnde 
of his conqueror 'I'iitrt is perhaps no other quadruped 
that mil not breed m its own native climate if indulgeal mth 
a moderate share of freedom and we know that many of 
them mil copulate m ever) climate Tlie elephant alone 
has never been seen to breed and though he has been 
reduced under the obedience of man for ages the duration 
of pregnancy in the female J suU remains o secret Aristotle 

P t incent Mane T P Tachanl 

X Slultis per5ua_um est elcpiuuitetn non limtonitn ed honu mm more 
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indeed, asseits, that she goes tvvo years with young; that 
she continues to suckle hei young for three years, and that 
she brings forth but one at a time but he does not inform 
us of the manner in which it was possible for him to have his 
information. From authonties equally doubtful, we leain, 
that the little one is about as large as a wild boai the instant 
It is brought foith, that its tusks do not yet appear, but 
that all the rest of its teeth are apparent , that at the age of 
SIX months, it is as large as an ox, and its tusks pretty well 
grown ; and that it continues in this manner, for near thirty 
years, advancing to maturity. All this is doubtful , but 
it IS certain that, in ordei to recruit the numbers which aie 
consumed in war, the piinces of the East aie every year 
obliged to send into the foiests, and to use various methods 
to procure a fresh supply Of all these numerous bands, 
there is not one that has not been ongiplly wild , noi one 
that has not been forced into a state of subjection Men 
themselves are often content to propagate a race of slaves, 
that pass down m this wretched state through successive 
generations but the elephant, undei subjection, is una er 
'ably baiien , peihaps fiom some physical causes, which are 

“'TheTndmn m.nces having vainly endeavomed to multiply 

the breed of ekphants. like Wt of othei « 

at last content to sepaiate the males ™thont 

prevent those accesses of desiie, 'vnci e i 

Lltiplying the species “J” 

woods, a spot of ground is fi P 

with a strong , Ttrengthened by cioss bais. which 

the strongest ’ posts are fixed at such 

give firmness to me ^ easily pass be- 

distances from each other a ^ nassao'e left open, 

tween them ; there being only which 

through which an as soon as’ the beast is 

IS so contrived as to shu enclosure, it is necessaiy 

enteied To draw him into female elephant 

first to find him out in t ® J forest, where it is 

IS conducted along into the le 

obliged by Its ^ hastens to join hei , which 

very readily answeis the y, retreat, still repeating 

the keepei the animal into the enclosuie 

the same ciy, until sue 



TJ» S I UPHAST 


402 

alrt'\t!y dt'^cnbcd wliicli nlmu tlic inoiucnl ht 13 cntmtl 
fetill Itont^cr tlic fcmlJt proctrt!< nllm^ mill 
uliile tilt mule pfocetcU forwonl m the tncloiurt which 
grows « irroiur a)j the nut mu] tiiitii Iht poor nnimi) Bnds 
himstlf conijilelti) aliut wp uithotit the power of either 
mlnnctng or rUrtaling , the fennlt m the innn tune King 
let out h) u pnntt wi>, »\lwch she Im Ktn previously 
acciialomed to Hie wild thphanl upon sctinj, hmiseJf 
cnlfnpped in tins imnner instamU nttenipts to usc>nolciice, 
mul upon seeing the litmter^ all hii former dwirts on)) 
turn to furj ]n l)ie nioan lime tlie liontirs hiving fixed 
Inin with cords attempt to soften his mdiguitton h) throw 
mg huchels of water upon liiin in pent qinntiiics mb 
bing the bod) with Irwts nnil pouring ml down Inscars 
Soon after two tame clcuhints ore hrouglit, n mile and a 
ftnnle lint circss tlic intliginnt iinnnl with their Ininks 
while the) atdl continue pminng water to refresh it At 
list n tamo elephant is brought fonnrd of tint number 
whicli IS eniplojed m mstnicting the new comers and on 
officer riding upon it in order to sbew the late cintne tint 
it his nothing to feir Hit hunters then open tlic cnclo 
sure and while this creituft kids the nptne along two 
more are joined on citlicr side of it niid these compel it 
to submit It IS then tied bi cords to 1 nnssj pillar pro 
vidcd for lint purpose nnu sufltred to rennin m that 
position for about 1 di) and a niglit until its indignition 
be who!!) subsided Jlic nc\t di) it begins to be some 
what subnussne and m a fortnight is complete!) tamed 
like the rest The females ire taken when nccompan)ing 
the males , they often come into these enclosures and they 
shortl) after ser\e is decois to the rest But the method 
of tikmg the elephant differs according to tlie abilities 
of the hunter the negroes of Africa who iiunttlus animal 
merel) for its flesh are content to take it m pit falls and 
often to pursue it m the defiles of 1 mountain where it 
cannot eisiK turn and so wound it from behind till it 
fads 

Tlie elcpliini when once tinicd becomes the most gen 
tie and obedient of all mmiais It soon conceues an at 
tachment for the person tint ittcnds it caresses Inm obe )5 
him and seems to inticipatc his desires In a short time it 
begins to compreliend seienl of the signs made to it and 
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even tlie different sounds of the voice,* it peifectly distin- 
guishes the tone of command fiom that of anger or appio- 
bation, and acts accordingly It is seldom deceived in its 
master’s voice, it receives his orders, with attention, and 
executes them with prudence, eagerly, yet without precipi- 
tation. All its motions are regulated, and its actions seem 
to partake of its magnitude, being grave, majestic, and se- 
cure It is quickly taught to kneel down, to receive its rider; 
it caresses those it knows with its tiunk, with this salutes 
such as it is ordered to distinguish, and with this, as with a 
hand, helps to take up a pait of its load It suffers itself to 
be arrayed in harness, and seems to take a pleasuie in the 
finery of its trappings It draws eithei chaiiots, cannon, or 
shipping, with suipnsmg strength and pei severance, and 
this with a seeming satisfaction, piovided that it be not 
beaten without a cause, and that its mastei appears pleased 

inth its exertions , 

Tlie elephant’s conductor is usually mounted upon its neck, 
and makes use of a rod of non to guide it, wlucli is some- 
times pointed, and at others bent into a hook \ ^ i, \ 
the animal is spurred forwaid when du 1 oi disobedient hut, 

in general, a word is sufficient to put the ““Xm " 

monon, especially when it is acquainted with its conductor 
This acquaintance is often perfertly necessaiy , o 
phant fiequently takes such an affection o i s p , ‘ 

will obey no othei , and it has been known ^ 
when, in some sudden (it of madness, it 1“= k « its c 
ductoi We are told, that one of these, that was used Dy 

the Frenchfoices in India for the “"Xmed 

piomised, by the 

some painful service , ^ g ^he inductor’s wife, who 

tations, it slew him in ^ restiain 

was a spectatoi of ^ mth hei two childien 

her madness and despair b t „ut 

in hei arms, threw thein a F hei and 

that since it had killed hei us ’ children at its 

hei children also The elep took up the 

feet, instantly stopped, him upon its neck, adopted 

eldest with its tiunk, f j 1 ^..^ ever aftei with gieat 

him for its conductor, and obeyed him ever 

not for drawing burdens alone, that the ele- 
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plunts arc ficnicaililc m itar Uri nr( brought into 
the nnh<i and conipcncd to fight in llit moil chngcronj 

K of the field 01 h^«lt iliert ims a time indcctl m 
uhen the) lurt much more mc«l m inr tlian at 
present A centur) or two ngo n great prt of the dc 
ptndencc of thegencnl \vna upon the mimbtr and the oc 
ptrtntss of his elephants, but of lati iincc uwr has been 
conunttd to adopt fatal instead of formidable arts the 
ekphinl is little used, CKcept for drawing cannon or 
transporting provisions 'ilie pnncis of the countrj arc 
pkasttl to keep a few for omamLiit or for the purpo es 
of removing their senghos but thev arc seldom led into a 
field of battle when, tiic) arc iinahk to withstand the dis 
charge of fire arms and hate often hctn found to turn upon 
their tinpIo}ers fstd! howtttr tl»^ nrc used in war m 
tilt more rtinotc parts of the East, in ‘'lam in Cochin 
Clnna in lonquin and Pigu In all these places thej 
not onU Btrtt to swell the pomp of Ktnte Wing adorned 
with all the barbanaii upknaoiir that those countries can 
liLSton hut the) art acluall) led into the field of battle 
nniiid befort with coaia of mail and loaded on the bach 
each with a sq lart lower containing from five combatants 
to stun Upon its neck sits the conductor who goads 
tht animal into the thickest ranks and cncouragis it to 
inertase tlie tkvaslalion whertvir it goes notmng can 
withstand its fur) it levels the ranks with its immtnse 
bulk flings such as oppose it into the air or crushes them 
to dtith under its feet In the mean tune those who art 
placed upon its back combat ns from an eminence and 
flmg down their weapons with double force their wxight 
being added to thtir vcloctt) Notliing therefore can be 
more dreadful or more irrcsistibk than such a moving 
inach^n to men unacquainted with the modt.m arts of 
w'ar the elephant tlius anntd and conducted raging m 
the midst of the field of battle inspires more terror than 
even those maclnnes that destro) at a distance and are 
often most fatal when most unseen But this method of 
combating is rather formidable than effectual polished 
nations have ever been victorious over those semi barbarous 
troops that have called in the elephant to their assistance 
or attempted to gam a victor) by merely astonishing their 
opposers The llomans quick!) learned the art of opening 
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then ranks to admit the elephant, and thus separating it 
from assistance, quickly compelled its conductors to calm 
the animals’ fury, and to submit It sometimes also hap- 
pened that the elephant became impatient of contiol, and, 
instead of obeying its conductoi, turned upon those foices it 
was employed to assist In either case, there was a great 
deal of preparation to very little effect, foi a single elephant 
IS known to consume as much as foity men m a day 

At present, tlieiefore, they are chiefly employed in caiiy- 
iiig, or drawing burdens, throughout the whole Peninsula of 
India; and no animal can be moie fitted by natuie for this 
employment The strength of an elephant is equal to its 
bulk, for it can, with gieat ease, draw a load that six horses 
could not lemove, it can readily carry upon its back three 
01 four thousand weight , upon its tusks alone it can suppoit 
near a thousand • its force may also be estimated from the 
velocity of its motion, compared to the mass of its body It 
can go, in its ordinary pace, as fast as a horse at an easy 
hot, and, when pushed, it can move as swiftly as a horse at 
full gallop It can travel with ease fifty or sixty miles a day, 
and, when haid piessed, almost double that 
may be heald trotting on at a gieat distance , it is easy . , 
to follow It by Hie back, which is deeply ™ 

giound, and fiom hfteen to eighteen inches in 
In India they aie also put to othei veiy 
foi in some cLita of the moie barbaious pimces to^am 

:n:h%Teard:itnrUleVu 

tyrant, since no other anim benefits as sensi- 

benevolent and gentle, ^ship foi his keeper, and 

ble of neglect, he contracts ^ P 

obeys him even beyond his employed in launch- 

In India, where they were at I fo,ee a very 

mg ships, a particular , proved supenor to its 

laige vessel into the water ^ ivhicli, hou ever, the 

strength, but not to its en » says he, “ th.it 

keeper effected to despite » jbe 

lazy beast, and bung anot 
VOL II — 39-40 
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poor nwimal instantly upon thw ruloublctl tu efforts frac 
lured jtH ft^vill nml dnil upon ihv spot 

In Delhi an dtplnnt passuip nJorij, ihi. atretic pot his 
trunk Into n tulors ahop wlitrcatnnl pcojile lurc nt uork 
One of the persons of the #)iop iltsirntis of some ninusc 
mtnt pneked tlic nnttnn) s trunk uith Ins nixdh andstxined 
hijjhl) delighted with this slight punishment Die cliphant 
houcicr passed on without an) tnnnedntc mgns of resent 
ment hut coining to n puddle filled wuh dirts svattr he 
filled lus trunk rs-lurntd to the shop and spurted iht con 
tents Q\cr nil the finer) upon nliich tlie tailora wtre then 
ctnplo)cd 

An Utphant in Adsrncer which often passctl through the 
bazar or market ns he went b) n certain licrb woman always 
rectned from her n mouthful of greens lltmg one da) 
seized with n periodical fit of madness he broke Ins fetters 
and running ihrougli ilie market, put the crowd to flight 
and among otlicrs this woman who m lar haste forgot n 
little child at her stall Tlic elephant rrcollfctmg the spot 
where its bcncfictrcss was accustomed to sit look up the 
infant gently m its trunk and comeix^d it to n place of 
safel) 

At the Cape of Good Hope it is custoinan to hunt those 
animals for the sake of their teeth ilircc horsemen well 
mounted and armed with lances attack the thphanl alter 
natclj each rthciing the other ns (ht) sec tlitir companion 
pressed till the beast is subdued Jlircc Dutchmen bro 
thers who had made laigc fortunes b) this business deter 
mined to retire to Europe ond enjoy the fnuts of their 
labours but thej resolved one da) before tbev went to have 
a last chase h) way of amusement the) met uatli their 
game and began their attack in the usual manner but 
unfortunatel) one of tlicir horses falling happened to fling 
his rider the enraged elephant instanti) seized the Unhappy 
huntsman wath Iws trunk flung him up to a vast height in 
the nir and received him upon one of tne tusks as he fell 
and then turning towards the other two brothers as if it 
were with an aspect of revenge and insult held out to them 
the impaled wretch writhing in the agonies of death 

The teeth of the elephant are what produce tlie great cn 
mity between him and mankind but whether thev are shed 
like the horns of the deer or nhetlier the animal be killed 
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to obtain tlieni, is not yet perfectly known All we have as 
yet ceitain is, that the natives of Africa, from whence almost 
all our ivory comes, assure us that they find the greatest 
part of It in their forests , noi would, say they, the teeth of 
an elephant recompense them for then tiouble and danger 
in killing it notwithstanding, the elephants which aie tamed 
by man are never known to shed their tusks , and fiom the 
baldness of their substance, they seem no way analogous to 
deers’ horns 

The teeth of the elephant are very often found m a fossil 
state Some )ears ago, tw'o great gnndmg-teeth, and pait 
of the tusk of an elephant, w^eie discovered at the depth of 
forty-tw o yards in a lead-mine in Flintshire ^ 

The tusks of the hdammoth, so often found fossil in 
Siberia, and w'hich are converted to the puiposes of ivory, 
are generally supposed to belong to the elephant howeyei, 
the animal must have been much laigcr in that country than 
It is found at piesent, as those tusks aie often known to 
weigh four hundred pounds, while those that come fiom 
Africa seldom exceed tw^o hundied and fifty These enor- 
mous tusks are found lodged m the sandy banks of the Sibe- 
nan ilveis, and the natives pieteiid that they belong to an 
animal which is four times as large as t le e ep , 

Theie have lately been discovered several enormous skele 
tons five or six feet beneath the suiface, on the banks ot the 
oT;, not" mote from the nve. Mmme, ■" A-r." 
hundred miles from the sea-coast Some of ^ 

near seven feet long, one foot nine inches " 

at the base. ^ ’sesides thei; sie, there 

are yet other diffeien^s S “larger 

sometimes a very slight lateial ne , |j„t the great 

twist, 01 spiral curve, towards ti e smaller enn^ nni.ng- 

and specific diffeience consis s fashioned like the 

teeth! which, in these «™ly fon"d, aie 

teeth of a carnivorous Ze those of the modern elephant, 
veisely on their suiface, of hiffh and conic pro- 

but fmmshed with a „„t to their food 

cesses, as if ‘"thrthigh-bone, which is of a great 

A third difference is m the tnigx 

* pennant's Synopsis, p 00 
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clisproportioinble One) lo llint of tlic clcplnnl and I/a* 
also sntnt Ollier nnnlojrncil tnrntioii^ llitie fossil l>ont« 
ln\c been also found jn I'trti and l)jt JJnriis and uben 
cut and jiob^bcd b) ibt. t»orftf< in nor) appear in even 
respect similar It is tbt o{ imoii of ])r Ilunttr that they 
must hue belonged to a larj^tr nmmd tlian the tltphant 
and dilTtring from it in being camisorous But ns jet this 
formidable creature has evaded our search and if indtcd 
such an annual exists it « happy for man that it Kieps at a 
distance since uliat msagt might not be exucLttd from a 
creature endued uitli more than the strength ot the elephant 
and all tin. npacils of a tiger ' 


tiwv in 

Cit TKL nillSOrCKOS 

Next to the Elcpliant the lUiinoccros is the most pontr 
ful of animals It is usualh found tuthc feet long from 
the tip of the nose to the insertion of the tail from six to 
settn feet high and the circiiinftanct of its bodv is nearlj 
equal to Its length It is thcrtforc equal to the elephant 
m bull and if it appears much smaller to the ert tlit rea 
son IS that its legs arc much shorter \\ ords can conies 
but a sen confused idta of this animals slnpe and jet 
there are few so rtmarhablj fonned its head is fumishtd 
iiilhahom groisang from the snout somcluncs three feet 
and a half long and but for this that part would base the 
appearance of the bead of n bog the upper bp bottei».r is 
much longer m proportion ends m a point is itrj phabb 
senes to collect its food and dchicr it into the mouth the 
^rh rrm erert anft pom\c& tVie ejes are smatt WiA 
piercing , the shin is naked rough Knottj and Ijang upon 
the bodj m folds after n atjj peculiar fashion there are 
two folds serj remarkable one aboie the shoulders and 
another over the rump the skin which is of a dirtj brown 
colour IS so thick, as to turn the edge of a scimitar and to 
resist a musket ball the bellj hangs low the legs are short 
strong and thick and the hoofs diwded into three parts 
^ch pointing fonvard 
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Sucli is the general outline of an animal that appears 
clnefl) formidable from the horn gi owing from its snout , 
and formed rather for nar than with a propensity to engage 
'fins horn is sometimes found fiom three to thiee feet and a 
half long, growing from the solid bone, and so disposed as 
to he managed to the greatest advantage It is composed 
of the most solid substance , and pointed so as to inflict the 
most fatal wounds Tlie elephant, the boai, or the buffalo, 
are obliged to stiiKc transieisely wnth their weapons, but 
the rlnnoceios employs all his force w’lth every blow , so that 
the tigei will more willingly attack any othei animal of the 
forest, than one whose strength is so justly employed In- 
deed, there is no force which this teiiible animal has to 
apprehend * defended, on eveiy side, by a thick thoiny hide, 
which the claws of the lion or the tiger are unable to pieice, 
and armed before wnth a weapon that even the elephant does 
not choose to oppose The missionaries assuie us, that 
the eleiihant is often found dead in the forests, pierced wi 
the horn of a rhinoceros , and though it looks like wisdom 
to doubt whatever they tell us, yet I cannot he p giving cie- 
dit to wliat they i elate on this occasion, ^ J, 

confirmed In Phny The combat betw^een these two, the 
most formidable aLnals of the forest rnnst he 
ful Emanuel, king of Portugal, willing to try then s^m g^^, 
actually opposed them to each other , and the elepl a 

^ilu^ though the rhinoceros IS thus SdmrS 

yet imagination has not faded to and^t s 

Its teiro'rs The scent is said to be most 
affirmed that it consoits wnth le ige animal, it 

thatwdien it has overturned a man, or a y 

continues to hek ^he flesh quite from ^ 
tongue, w'hich IS said to e ex^ 

howevei, IS fabulous 1 not greatei than 

the expansion of the oiiac y indifferent, it keeps 

that of a hop 7 „^,"i7because they both fiequeot 

company wuth the tigei, o y where they aie bied , 
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onimal ‘ it is smoolli soft nnd smaU iikt Onl of a dog, 
and to lilt ftcl it appears ns if ont passed the hand oeer scl 
set I hast often sun it hek a )o««g man a face who kept 
It and both stuntd pleased sulli the oclton 
lilt rhinoceros uhich teas shoun at London in 1/10 and 
dc tribtd h> Dr Parsons had Ikui sent from Iknpl 
'nioiip,U it uas atr> joun^ not Ining nboic l«o jears old 
}et the charge of his carnage and food from India cost near 
a tliousand pounds It was fed nith nee sugar and hav 
itnasdudj sujijihed «Uh atten pounds of net mixed «ilh 
three of sugar diiuhd into three portions it ims giicn 
great quantities of lia) and grass aslncli it chicfij preferred 
Its drink nas natcr «!uch it took in great quantities It 
nas of a gentle disposition and permitted itself to l>c touched 
and handled bj all MSitoTs ncacr attempting inisclnef except 
tvhen abused or nlicn bungr) , in such a cUsSc tlierc vvas no 
mctliod of appeasing its furs hut b) gt'ing it sometliing to 
cal \Mien angr) it uould jump up against ttic u-alU of its 
room with great tiolence and made manj efforts to escape 
but seldom attempted to attack its keeper and was ahnrs 
siibmissne to lus threats It had a peculiar cn somewhat 
n mixture between the grunting of a liog and tfic bellowing 
of n calf 

Hie age of these animals is not well known it is said bv 
some that they bring forth at three jt'nrs old and if "C 
maj reason from analogy it is probalde tiit\ seldom !nc till 
aboie twenty 'Ilmt winch tens shown in London ""as 
said by its keeper to be eighteen years old and e\en at that 
age he pretended to consider it as o aoung one however 
It died shortly after and that probably m the course of 
nature 

riie rhinoceros is a natiie of the deserts of Asia nnd 
Africa and 13 usually found m those extensive forests that 
are frequented by the dtphant and the hon As it subsists 
entireh upon vegetable food it is peaceful and harmless 
among its fellows of the brute creation but though it 
never provokes to combat it equally disdains to fly It is 
ev ery vv ay fitted for w ar but rests content in the conscious 
ness of Its security It is particularly fond of the pnckly 
branches of trees nnd is seen to feed upon such tliorny 
shrubs as would be dangerous to other animals either to 
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gather or to swallow The prickly points of these, however, 
may only serve to give a poignant relish to this animal’s 
palate, and may answer the same grateful ends in seasoning 
its banquet that spices do m heightening ours 

In some parts of the kingdom of Asia, wheie the natives 
aie moie desirous of appearing wailike than shewing them- 
selves biave, these animals are tamed, and led into the field 
to strike terror into the enemy, but they are alwajs an un- 
manageable and restive animal, and probably iiioie dan- 
gerous to the employers than those whom they are brought 
to oppose. 

The method of taking them is chiefly n atching them, till 
they are found either m some moist or marshy place, where, 
like hogs, they are fond of sleeping and wallowing They 
then destioy the old one with fire-arms , for no weapons that 
aie thrown by the foice of man aie capable of entering this 
animal’s hide If, when the old one is destroyed, there hap- 
pens to be a cub, they seize and tame it these animals are 
sometimes taken m pit-falls, coveied until gieen branches, 
laid in those paths which the rhmoceios makes in going 
from the forest to the iiver side. 

Tliere aie some vaiieties in this animal, as in most others , 
some of them are found in Afnca mth a double bom, one 
groiving above the other. Tins weapon, if considered in 
itself, IS one of the strongest and most dangeious that nature 
furnishes to any part of the animal cieation Tlie horn is 
entirely solid, formed of the hardest bony substance, grow- 
ing from the uppei maxillary bone, by so strong an apo- 
physe, as seemingly to make but one part mth it hlany 
are the medicinal wtues that are ascribed to this horn, when 
taken in pow dei , but these qualities have been attributed to 
it without any real foundation, and make only a small part 
of the many fables which this extraordinary animal has given 
nse to. 


/ 
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CHAP IV 

THE mirOPOT\MlJl 

liiE Hippopotamus w nn aiiinnl ns lirgc nntl not leas 
formitlible than Oic rlnnoccros iW legs ar< sliorlcr and 
Us livad nitlur more bulk) tlnii tint of the nnmnl last 
dtscnbtd Ue !n\L Inti b«t ftw opportnnjtics m I uropc 
of cxnimning tins fornndibk en iluri- nnnnttlv tls tlnncn 
sions liottLttr bate bttn prtU) ntJI nscLflnincd b) o 
(Itscfiplion gt't.n us b) /tftngbi nn iLilnn surgeon uho 
procured om, of tlitiu to Ik. Ktlkd on the banks of the mer 
Nile 11) his nccount tt appears tint this terrible nnimal 
which chiefl) resides m the unters of that rner w abote 
seventeen feel long from the e-xtreimU of the snout to the 
insertion of the tail above snlcen feet in circumference 
round tlic bodj and above seven feet high the head is near 
four feet long and above nme feet m circaimferencc Tlic 
jaws open about two feet wide and the cutting teeth of 
winch It batli four m each jaw are above a foot long 

Its feet in some measnn resemble ihove of the elcpbant 
and are divided into four parts Jlie tail is short flat and 
pointed tlie hide is nmazingl) thick and though not capa 
ble of turning a musket ball is imptncinhle to the blow of 
a sabre the bodj is covercel over with a feu scattered hairs 
of a whitish colour JHic whole figure of the animal is 
something between that of an ox and a hog and its cr) is 
something between ibe bellowing of the one and ibe grunt 
mg of the otber 

Hus animal however though so tembh furnished for 
war seems no way disposed to make use of its prodigious 
strength ngamst an ccjual cnemj it chicflj resmts at the 
bottom of the great rivers and lakes of x\frica the Nile the 
Niger and the Zara there it leads an indolent kind of life 
and seems seldom disposed for action except when eacited 
by the calls of Imnger Upon such occasions three or four 
of them are often seen at the bottom of a nver near some 
cataract forming a kind of line and seizing upon such fish 
as. are forced down by the violence of the stream In that 
element they pursue their prey with great swiftness and 
perseverance they swim with much force and remain at 



THE hippopota:mus. 413 

the bottom for thirty or forty minutes, without rising to take 
bieath. Tliey traverse the bottom of the stream, as if talk- 
ing upon land, and make a terrible devastation where they 
find plenty of prey. But it often happens, that this animal’s 
fishy food IS not supphed in sufficient abundance , it is then 
foiced to come upon land, where it is an awkward and un- 
wieldy stranger , it moves but sloivly, and as it seldom for- 
sakes the margin of the river, it sinks at every step it takes ; 
sometimes, hoivever, it is forced by famine up 'into the higher 
giounds, where it commits dreadful havock among the plan- 
tations of the helpless natives, who see then possessions de- 
stroyed, without daring to resist their invader Their chief 
method is by lighting fires, striking diums, and raising 
a ciy to frighten it back to its favourite element ; and as 
it IS extiemely timorous upon land, they generally succeed 
in their endeavours But if they happen to wound, or other- 
wise irritate it too closely, it then becomes formidable to all 
that oppose it it ovei turns whatever it meets, and bungs 
forth all its stiength, which it seemed not to have discoiered 
before that dangerous occasion. It possesses the same in- 
offensive disposition 111 Its favourite element, that it is found 
to have upon land , it is never found to attaek the manners 
in then boats as they go up or down the stream , but 
should they inadvertently strike against it, or otherw ise dis- 
turb Its repose, theie is much danger of its sending them at 
once to the bottom “ I have seen,” says a manner, as u e 
find it in Dampier, " one of these animals open its jaw, and 
seizing a boat between its teeth, at once bite and sink it to 
the bottom I have seen it, upon another occasion, place 
itself under one of our boats, and, rising under it, overset it, 
with SIX men ivho were m it, ivho, hoivever, happily re- 
ceived no, other injury ” Such is the great strength of this 
animal , and from hence, probably, the imagination has been 
mllingly to match it in combat against others more fierce, 
and equally formidable The crocodile and shark hai e been 
said to engage mt\i it, and peld an eas) iictorj ; but as the 
shaik IS only found at sea, and the hippopotamus neier ven- 
tures beyond the mouth of fresh-water n\ers, it is most pro- 
bable that these engagements neier occurred; it sometimes 
happens, indeed, that the pnnees of Africa amuse them^ehes 
w'lth combats, on their fresh-water lakes, between tins and 
other formidable animals, but whether the rhinoceros or 
VOL II — 39-40 3 G 
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the crocodile ere of tins iminhcr lin^c not been pnrticu 
Inrij informed If tins oninn! U. ottickcd on hnd, and find 
mg Itself m<np'\blc of M-ngtance from tlic swiftniss of its 
cnem) it immcdmttl) reltims to llit n\cr uhcrc it nlungcs 
m held forcrnoit and nhiraabort time, nsts to tW sur 
face loudlj btllouing eitbir to mnlt or inlimnhtc the 
entnij but tbough ibt ntgrocs will senturt to nltick ibc 
ebark or the crocodile in tbur natural tltmtnt, and there dc 
stro) them they art too ntll apprised of the force of the 
hippopotamus to engage u this nnmn) thutforc continues 
the uncontrolled imsltr of the n»tr and all others fi) from 
„ /s n ras) prt) 

ujKm bsli and segctablcs so it 
^ tstfnl annmls mi) be equally 

grateful the natnes of Afnea assert that it has often been 
to dciour cliildrcn and other emturts that it ti-as able 
to surprise upon hud )ct as it inoics but slouli ilmost 
ever) creature, endued with a common share of swiftness is 
able to escape U and Uus ammtl therefon. seldom %cn 
tures from the rncr side but when pressed b) the necessities 
of hunger or of bringing forth its \oong 

nit female alnnis comes upon land to bring forth and it 
15 supposed that she seldom produces above one at a time 
Upon this occasion these animals arc particular!) timorous 
and dread tlic approach of n terrtstml entmj the instant 
the parent heirs the slightest noise it dishes into the slrcim, 
and the )oung one is seen to follow it with equal alaent) 
Tlie )oung ones arc said to be excellent eating but the 
negroes to wliom nothing-ihit his hfe comes amiss find an 
equal delicic) in the old Pr Pococke Ins seen thtir flesh 
sold m tlie shambles like beef, and it is slid that tbcir 
breast in particular is as delicate eating ns aeal As for the 
rest these animals irt, found in great numbers and as they 
produce \er) fast their flesh miglit suppi) the countries 
where the) ire found could those barbarous regions produce 
more expert huntsmen It may be remarked however 
that this creature which wis once in such plenty nt the 
mouth of the Nile is now wholly unknown m Lower Eg)pt 
and IS no where to be found in that river except above the 
cataracts 
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CHAP. V. 

THE CAMELOPARD. ^ 

IVere \ve to be told of an animal so tall, that a man on 
horseback could with ease ride undei its belly, without stoop- 
ing, we should hardly give credit to the relation , yet of this 
extraoidinary size is the eamelopard, an animal that inhabits 
the deserts of Africa, and the accounts of which are so well 
ascertained, that we cannot deny our assent to their autho- 
rity It is no easy matter to form an adequate idea of this 
creature’s size, and the oddity of its foimation It exhibits 
( somewhat the slendei shape of the deer, or the camel, but 
destitute of their symmetry, or their easy powei of motion 
The head somewhat resembles that of the deer, with two 
round horns, near a foot long, and which, it is piobable, it 
sheds as deei are found to do ; its neck resembles that of a 
horse; its legs and feet those of the-deei, but with this 
extraoi dinar}' diffeience, that the fore-legs aie near twice as 
long as the hinder As these cieatures have been found 
eighteen feet high, and ten from the ground to the top of 
the shoulder, so allowing three feet for the depth of the body, 
seven feet remains, which is high enough to adinit a man 
mounted on a middle-sized hoise. The hindei part, how- 
ever, is much lower, so that when the animal appears stand- 
ing, and at lest, it has somewhat the appeal ance of a dog 
sitting , and this formation of its legs gives it an awkward 
and a laborious motion, which, though swift, must yet be 
tiresome For this reason the camelopaid is an animal very 
rarely found, and only finds reluge in the most internal 
deseit regions of Afiica The dimensions of a young one, 
i .s they were accuiately taken by a person who examined its 
* >kin, that w'as brought fiom the Cape of Good Hope, weie 
f ound to be as follow the length of the head was one foot 
eight inches , the height of the fore-leg, from the giound to 
the top of the shoulder, was ten feet, fiom the shoulder to 
the top of the head was seven , the height of the hind-leg 
was eight feet five inches ; and from the top of the shoulder 
to the insertion of the tail was just seven feet long 

No animal, either fiom its disposition, oi its formation, 
seems less fitted for a state of natural hostility , its horns 
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ari. blunt nml ocn Knobktl nl tlit tmls >ti tcclli nrt rmc 
LUtircl) for Mgttnblt pTilurt, ifi nkin is bcnutifull) iptcUf 
uitli I>roun spots upon n ulntinh ground , it is timorous nnu 
Inrinitss am) notuilbstimling its gri^t sire nt)itf flies 
from tlnn resists tbt sligbitst tncin) it pirtnUs nr) niucli 
of the intun. of tlic cnrntl nbich it so ntsrl) resembles it 
husciUirtl) itpon nqcLiblcs nnd siliea pnwrip is obliged 
to spand its fore legs sefj slide in order to reach its pas 
ture • Its motipn IS n kind of pace tiio Iigs on neb side 
moimg at the same tune nhtrias m othif nmmih they 
mole transiersel) It often lies down mth its l>ell) to the 
eartli and like tlic camel has a callous substance upon iW 
breast ubicb nben renosed defends it from mjuf) Jins 
animal nas knoiiai to lltc nticicnts but 1ms been sen rarti) 
seen in Europe One of them iiais sent from the 1 ast to 
the Lmperor of Gcrmani m the lenr I >00 but the) haic 
often been seen tame at Grand Cairo in L n-pt and I am 
told there arc two there at present W hen ancient Horne 
ins in Its splendour Pompe) exhibited at one time no less 
tlian ten upon the theatre It ms the barbarous pleasure of 
the people at that time to 8e*c the most tembie and tbc 
inostcxtnordinaf) nmmnls produced m combat against eneli 
other Tlie hon tlicl)nx the tiger the elephant the hip 
popotamus uerc nil let loose promiscunusU and iicrc seen 
to inflict indiscriminate ekstruction 

* I^ier naliinliits S'!) lint l> i« h b tRiifakr ontl nsim iHt a* the 
ficcX is long and cUgnni nnd ctcccdi Ihc irgs hy £l least fiur inclicj 
J csi Ics the length of the head it h ciident thai it tan gnue nithoot 
d fi cult) nn 1 u not obliged to knetl do en (os I os been aup|>o ed) or 
Sprcid asunder its legs for Out purpose 
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